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Sta 301 Solved Questions

2)If we draw a card from an ordinary deck of 52 cards. Can king and diamond be mutually exclusive events? Give reason to support your answer.
Answer; -

No. "Mutually exclusive" means it could be one or the other, but not both. It's certainly possible to draw the king of diamonds (and be both), so they are not mutually
exclusive events.

3)Suppose that we toss a fair coin three times. What is its sample space?
Answer; -

If we draw a coin 3 time then sample space is 23 or 2*> means 8 and sample space is
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{(H,H,H) (H,H,T) (H,T,H) (H,T,T) (THH) (T,T,H) (T, T,T)}

4)Why we take B, =3 as the criteria for measuring the kurtosis of any distribution?

Answer; -

5)Define level of significance?
Answer ; -

In statistics, a result is called statistically significant if it is unlikely to have occurred by chance

6)How we decide that the drawn sample is “Small sample” or a “large sample”?
3 Marks

Answer; -

7)If mean of a distribution is 0.925 and standard deviation is 0.132. Find out the limits by applying chebychev’s inequality for k=2. How much fraction of data will
lie between the twolimits?

Answer; -

Jal, read lecture # 12 for this but solve ker dia hay ©,

For 1* inequality is 1-1/k

For 2™ inequality it is 1-1/k?

And for 3 it is 1-1/k*

Kyun k Question main unhain nay sirf k dia hua hay so it is 1* inequality and the formula for 1% inequality is 1-1/k = 1-1/2 = 1
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Or es ko elaborate yun kerain gay
(X —kS,X +kS) ab values put ker do bus es formula main
[0.925- (1)(0.132),0.925 (1)(0.13:

Abb es ko +, -, * tau ker lo gi aap bus darmyaan main jo, Iga hay us ko lga rahnayd aina us ko kuch mat kerna ©

8)If E(XY)=7.5, E(X)=2.4 and E(Y)=4.3, calculate covariance of X and Y.
Answer; -

Cov (X, Y) = E(XY) — E(X) E(Y).

page # 201 Lecture # 28

Now put the values

7.4 —(2.4)(4.3) now multy ply and minus ©

9)Hypothesis se question tha ? kon sa ©

10)Z-test ka formula complete kerna tha ek(dun have math type to write)

NN

11)Write down the two properties of sampling distribution of proportion p’, when the sampling is performed with replacement?
Answer; -

Property 1

The mean of the sampling distribution of proportions, denoted by W, is equal to the population proportion p, that is H, =D
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Property 2

The standard deviation of the sampling distribution of proportions, called the standard error of P and denote by g,

12)What is natural pairing in observations?Give example.
5 Marks
Answer; -

Natural pairing occurs whenever measurement is taken on the same unit or individual at two different times. For example, suppose ten young recruits are given a
strenuous physical training programme by the Army. Their weights are recorded before they begin

and after they complete the training. The two observations obtained for each recruit i.e. the before-and-after measurement constitute natural pairing. The above is

natural pairing.

13) Interpret the concept of five numbers summary and also explain the purpose of five number summary.

Answer; -

Thefive-number summary is adescriptive statistithat provides information about a set of obseoveti It consists of the five most important sample
percentiles

the sample minimum

the lower quartile or first quartile
the median

the third quartile

the sample maximum

uhwh R

14)What is the probability that a poker hand of 5 cards contain exactly 1 ace (hypergeaometric dist.)?
Answer; -

(4 C1)*(48 C4)/ (52 C5) = 29.95%
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15)If n=11, x’(X bar)=36.33, var=55.5, a=0.10
Test the hypothesis u>31.
Don’t know ®

16)From the table given below find the value of chi square

Obvervation Frequency Oij Eij
120 100
130 150
80 100
170 0
Answer; -

O-E (0-E)°

120-100=20 20?
130-150 =-20 (-20)?
20-100 =etc etc

170-0 = etc etc

Chi-square = X Lecture 44 page # 329

2 _ (O_E)2
_Z —

Jal abb sirf (O-E)” wali column ko add ker ka us ka sum ker lo or E; ko add ker k us ka sum neachay likh do jahaan formula main E likha hay akaila, or divide ker do
Answer;
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Qno2

Write down the significance of experimental design? marks :2

Q No: 03

Explain the formula of hyper geometric probability distribution. marks :2

Answer; -
Page # 214 lecture # 28

k '\ [ n-k
P(X =x) =—(g£))

n

Here
N = number of units in the population,
n = number of units in the sample, and

k = number of successes in the population.

Qno5
Suppose that we toss a fair coin three times. what is the sample space? marks :2
Compute the following formula which is used to find the sample size.

2°=8 yani 8 samples hon gay es k {(H,H,H) (H,H,T) (H,T,H) (H,T,T) (T,H,H) (T,T,H) (T,T,T)}

Or formula main 2 coin wala hay yani aik coin main 1 head hota hay + aik eal = 2 or 3 Question wala jo unho mnay kaha k 3 times ©

Q no: 06
For a sample data, calculate . Marks :02
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Answer; -

Kon sa data yar ?

Q no:07
State Byes’ theorem. Marks : 03

Answer; -

Lecture 22 page 161

P(B|A) P(A)

P(A|B) = > P(B[A;) P(A))

Question no : 08

If x is a passion random variable with parameter value ‘4.5’, find p(x=1)?
Marks: 03
Don’t know

Q no: 09
When the value of chi-square is equal to zero? Marks : 03

Answer; -

It is possible to achieve a chi squared of zero, but only if O-E is zero for each element, in other words, a perfect match. Note that it is not possible to have a negative
value of chi squared, because the result of squaring any number, positive or negative, is always positive.

Qno: 10
If x= 255, n=634, P0=6.60 then find the z-test statistics for probability. Marks : 03
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Qno: 12

If n=5, p(x=1)=5/32 and p(x=2)=10/32. then find the value of p & q. marks: 05
Answer ; -

P(x=1)=5/32=0.15

P(x=2) = 10/32 = 0.31

Formulais | think :-/

Ppq _046_ 0.009=
n 5
Qno2

Write down the significance of experimental design? marks :2
Answer; -

By an experimental design, we mean a plan used to collect the data relevant to the problem under study in such a way as to provide a basis for valid and objective
inference about the stated problem.

Q No: 03
Explain the formula of hyper geometric probability distribution. marks :2

Answer; -

Page # 214 lecture # 28

()()

P(X =x)=—F~—
()
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Here
N = number of units in the population,
n = number of units in the sample, and

k = number of successes in the population

Question: what the effect will occure in the result of memredian, mode, varience, and standred deviatioe igd or subtract a number from the data?

Answer: mean is not effected by change of origion(additorsubtraction of any no) arahange of scale(multiplication or dividion of ang)rbut variance is effect
by change of origion and scale.with change of origit will remain unchanged i-e v(X+Y)=v(X)+v(Y) or(X-Y)=v(X)+v(Y) and when one number
multiplied or divided then it will become double.iv(5X)=25v(X) or v(1/5x)=1/25v(X)

Question: what is practical importances of median and quaatilin which cases these comodities are used?

Answer: Median is one of the measure of central locatibis §ood to use the median wheefrequency distribution involves "open end" clasiie those of incon
and prices. In a highly skewed distribution, med&an appropriate average to use as it is nottaifleby extreme valuek.can be located when the vali
are not capable of quantitative measurement. Whitatiles are used when the same nature of détebis dealt with but they are used to divide data int
four equal parts.

Question; What is the important of relation between Arithroeeometric and harmonic?

Answer: Relation between arithmetic mean, geometric meanhanmonic mean is given below: Arithmetic Mean eo@etric Mean >Harmoniklean |.e. for a da
arithmetic mean is greater than geometric mearhan@onic mean. And geometric mean is greater thamdnic mean.

Question; state what is Grouped and Row data?
Answer: Grouped data The data presented in the form olinegy distribution is also known as grouped dataw Rlata Data that haveot been processed in ¢

manner. It often refers to uncompressed text thaot stored in any priority format. It may alséereo recently captured data that may have beaceplind a
database structure, but not yet processed.

Question: how will decide number of classes and class intdorahe given data?

Answer: There are no hard and fast rules for deciding emtimber of classes which actually depends onizkeeo§ data. Statistit@xperience tells us that no less t
5 and no more than 20 classes are generally usedofXoo many classes wilefeat the purpose of condensation and too fewreslllt in too much loss
information. Deciding on the number of classes duatsdepend on the value of range. In the givemmgk@ no. of classes wahosen 8. It is chosen w
respect the size of data. It is not decided afeirg) the value of range which is 1.38 in this egi@mnTo find class interval ‘h’ we should firBnd the rang
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and divide it by number of classes

uestion: define theMean Deviation.

Answer: The mean deviation is used to characterize theediggn among the measures in a given populatiorcalaulate the mean deviation of a set of scorisdiitst
necessary to compute their average (mean or medighjhen specify the distance between each sooréhat mean without gard to whether the score
above or below( negative and positive) the meae. Mban deviation is defined as the mean of thesak values.

Question: What is meant by variability?

Answer: Variability is the spread or dispersion in a setlafa.Consider the following sets of data. 9, 9, 9, 9,9, 9, 9, 9 10, 6, 2, 8, 4, 14, 16, 12 13, 18,21, 3, 7
5 All these three sets of data have same meankud they are different in variability. First setwalues has no dispersion and thiergreater variability i
third data set as compared to second set of dédts \weues are more spread away as compared t@thes of second set of data.

Question: What is EQUALLY LIKELY EVENTS?

Answer: The two events are said to be equally likely ifythave the same chance of occurring. For exampleui cointossing experiment, the two events, heads
tails, are equally likely. Both have the same clearaf occurring. There is 50% chance for occurbath events.

Question; what is the difference between dependent and imiigpe event?

Answer: Independent and Dependent Events By independenmean that the first event does not affect the phitiba of the second ent. Coin tosses &
independent. They cannot affect each othebatrilities; the probability of each toss is indegent of a previous toss and will always be 1/ZaBat¢
drawings from a deck of cards are independent sviégbu put the cards back. An example of a depahdvent, one in which the probability oéthecon
event is affected by the first, is drawing a caahf a deck but not returning it. By not returnihg ttard, you've decressthe number of cards in the decl
1, and you've decreased the number of whateverdfirdrd you drew. If you draw aace of spades, there are 1 fewer aces and 1 fpades. This affec
our simple probability: (number of favorable outas)l (total nhumber of outcomes. This type of prdliigkis formulated asfollows: If A and B are nc
independent, then the probatyilof A and B is P(A and B) = P(A) x P(B|A) wheréBpA) is the conditional probability of B given Axample If someor
draws a card at random from a deck and then, witheplacing the first card, draws a second cardatvi$ the probability that bothaods will be aces
Solution Event A is that the first card is an a8imce 4 of the 52 cards are aces, P(A) = 4/52 3. X&lven that the firstard is an ace, what is the probab

that the second card will be an ace as well? Obtheemaining cards§ are aces. Therefore, p(BJ|A) = 3/51 = 1/17, amdptfobability of A and B is 1/13
1/17 = 1/221. http://www.vustudents.net

Question: explain the Conditional Probability.

Answer: Conditional Probability In many situations, oncermanformation beomes available; we are able to revise our estimfmieshe probability of furthe
outcomes or events happening. For example, supesgo out for lunch at the same place and timeyelveday and you aressved lunch within 15 minut
with probability 0.9. However, given that you netithat the restaurant is exceptionally busy, ttebability of being served lunch within Ihinutes ma
reduce to 0.7. This is the conditional probabitifypeing served lunch within 15 minutes given tie restauransiexceptionally busy. The usual notation
"event A occurs given that event B has occurred’Aig B" (A given B). The symbol | is a verticah& and does not implyidsion. P(A | B) denotes tl
probability that event A will occur given that evd® has occurred already. A rule that can be used termigte a conditional probability from unconditio
probabilities is: P(A|B) = P(ACB)/P(B) Where: P(8) = the (conditional) probability that event Allaccur given that event B has occurred alreadyGRg)
= the (unconditional) probability that event A agxknt B both occur P(B) = the (unconditional) ptubity that event B occurs

Question: what is the difference between mutually exclusivergs & exshastive events with the help of an exanp

Answer: If only one of two or more events can occcur, thetes are called mutually exclusive events. Fonexta, in our cointossing experiment, the two evet
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heads and tails, are mutually exclusive: if oneuogcthe other cannot occur. When a set\@nts for an experiment includes every possilliecone, the st
is said to be collectively exhaustive. Thus, hemuts$ tails are a collectivly exhaustive set of esdor our cointossing experiment. One requirement we [
on probability numbers is that the sum of the plitiba for a collectively exhaustive set of mutyabxclusive events be equal to 1.

Question: explain the concept of "Central limit theorem®.

Answer: The central limit theorem states that given a ittistron with a mean p andhriance s2, the sampling distribution of the mapproaches a normal distribut
with a mean (1) and a variance s2/n as ‘n’, thepdausize, increases. The amazing thing about theatdimit theorem ighat no matter what the shape of
original distribution, the sampling distribution tife mean approaches a normal distribution. Furtbez, for most distributions, mormal distribution i
approached very quickly as ‘n’ increases.

jon: explain "P -value"? with examples.
uestion: exp p

Answer: Each statistical test has an associated null hgsaththe pralue is the probability that your sample coulddnaeen drawn from the population(s) being te
(or that a more improbable sample could be draviwgrgthe assumption that the null hypothesis ig.té pvalue of .05, for example, indicates that
would have only a 5% chance of drawing the sameiegotested if the null hypothesis was actuallgtru

Question: what is the difference between average and Ceetiahcy?

Answer: A single value used to represent the distributioalled average. Most commonly used averages eamMJedian and Mode. And measuredispersion ar
used to measure how the data are dispersed algoavéhage. For example, it is quite possible tlatdr more si&s of data may have the same average (r
median and mode) but their individual observatioay differ considerably from the average. Thusvidlele of central tendey does not describe data. So
therefore need some additional information concgrmiith how the how the data are dispersed about teeage. There are several measures of dispe
the most common being the range, quartile deviatisgan deviation and standard deviation.

Question; what is the coefficient of variation?

Answer: Co-efficient of variation is used to compare theiafgility and to check the consistency of two orrmeeries. It is most comanly used relative measure
dispersion. Symbolically, the coefficient of variat, denoted by C.V., is given by C.V = [StanddeViation / Arithmetic mean] x 100 It is used axigerion
of consistent performance; the smaller the coefficof variation, the more consistent is the penfamce It is also used #he criterion of variability; the larg
the coefficient of variation, the more variabilitythe data.

Question: define mean deviation from median.

Answer: Mean deviation from median deviation is definedtss average of the deviations of the values frondiare the deviations artaken without consideril
algebraic signs. The median deviation of a setwdloes X1, X2, Xn, denoted by M.D., is given bylM= summation | X — median | /n Where | Xhedian
indicate the absolute deviations of the observatfoom the median of a sample

Question: which line is best fitted line, how we can juge?

Answer: According to the principal of least squares, thstfiting line to a set of points is the one for whithe sum of the squares of the vertical distabedseel
the points and the line is minimum

Question; What are Covariance & Correlation?
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Answer: The Covariance of two r.v.’s X and Y is a numericedasure of the extent to which their values teriddrease or decreasmether. The correlation is uset
describe the degree to which one variable isalityerelated to another. Often, correlation is ugedonjunction with regression to measure how et
regression line explains the variation of the deleem variable; Y. Correlation can also be usedtbglfi however, to measure the degree of aatooi
between two variables. Statisticians have developeassure for describing the correlation betweenvar@bles: the coefficient of correlation.

Question: describe the method of least squares in details.

Answer: The Method of least squares (LShe method of least squares (LS) consists ofraééng the values for the unknown parameters wikhiminimize the sun
of squares of errors (or residuals) where errogsdafined as the difference between observed valnégshe corresponding valupsedicted or estimated
the fitted model equation. The observed Yi mayX@essed in a linear form of the population paramas Yi= a + RXi+ei, Oin terms of sample data Yi=
+b Xi+ei, Where a and b are least square estintdtparameters a and &, called residual is the deviation of the observeffom the estimate provided by
= a + bXi, According to the method of least squaesdetermine those values of a and b which willimire the sum of square of residuals. SummatiorHYi
(a+bx)]2

Question: explain the steps of a hypothesis testing ?

Answer: General procedure for testing hypotheses: The gduoeefor testing hypotheses about a populationmpeter involves followig six steps. State your probl
and formulate an appropriate hypesis H° with an alternative hypothesis H1, whickoibe accepted when He is rejected. Decide ujgmifisant level, a o
the test, which is the probability of rejecting thdl hypothesis if it is true. Choose an appradpriast- statistic, determiraand sketch the sampling distribut
of the test- statistic, assuming H° is true. Detrenthe rejection or critical region in such a what the probability of rejecting ¢hnull hypothesis H° , if it
true, is equal to the significance level, a. Toeation of the critical region depends upon therf@f H1. The significance level will separate #meptanc
region from the rejection region. Compute the valtithe test- statistic from the sample data ireottd decide whether to accept or refbet null hypothes
He. Formulate the decision rule as below: a) Refeetnull hypothesis HC if the computed value @& tést-statistic falls in the rejection rejoin and cona
that H1 is true. b) Accept the null hypothesis Hfeowise

Question; What is the different between percantage and Apiglehart and why we draw pie chart in 360 angle?

Answer: The difference between and percantage and Angletig is that in percent we represent thing ocadesof 100, that is out of 100. For examphe say that
got 85 % marks in an examination. It means thahawe divided the numbers that we secured by tla twdrks and then muytiied it by 100 in order to g
% marks. In Angle Pie Chart, we are representiinggthon a scale of 360 thatast of 360. Why? Pie chart is circular and a cittds 360 degrees, that is
central angle is of 360 degrees. So if you wamhédke a pie chart for the marks that you got in Matou will divide themaks that you got in Physics by
total marks in English and then multiply it with@®6You will carry out this process with all the raiming subjects in order to get the exact angleeator.

Question: What is the different between percantage and Apiglehart and why we draw pie chart in 360 angle?

Answer: The difference between and percantage and Angletig is that in percent we represent thing ocadesof 100, that is dwf 100. For example, we say th
got 85 % marks in an examination. It means thahexe divided the numbersatwe secured by the total marks and then multptiby 100 in order to g
% marks. In Angle Pie Chart, we are representiirggthon a scale of 360 that is out of 360. Why?dRt is circular and circle has 360 degrees, that is
central angle is of 360 degrees. So if you wamh#dke a pie chart for the marks that you got in Matou will divide the maks that yogot in Physics by tt
total marks in English and then multiply it with@®6You will carry out this process with all the raiming subjects in order to get the exact angleeator.

Question; How can we define Cumalative destribution?

Answer: The cumulative distribution is as follows Classesf-10 2 2 10-15 4 6 15-20 3 9 20-25 1 10 Tatal
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Question; What is meant by Transformation?

Answer: If we change one variable into another variablis, igicalled transformation. For example, If we éaalues of variable Xhen we can find the values of ot
variables using transformations like Y = X + 3 0r2X - 5

Question; what is difference b/w Geometric mean and Harmameans?

Answer: The Geometric Mean is used primarily to average flat which the ratio of successive terms remapraximately constant. Ais occurs with data as rates
change, ratios, economic index numbers, and papuolaizes over successive time periods and the Gkethe other hand, Harmonic Mean is most fesiy
used in average speeds of various distances cowtieele the distances remain constant, and alfodimg the average cosf commodity, such as mutt
funds, when several different purchases are madievegting the same amount of money each time.

Question; what s a logistic system and what is a inventry?

Answer: Logistics system: The total flow of products frohetaquisition of raw materials to the delivery of ihied goods to users, including the related flo
information that controls and records the movenuénthose products. Inventory System: Proceduresgbeern how supplies are received, stored, handled
and issued is called inventory system. http://wwastudents.net

Question: Define the standard normal distribution.

Answer: The Standard normal distribution: A normal disttibn whose mean is zero and whose standard deviatit is known as theandard normal distributio
This distribution has a very important role in caripg areas under the normal curve. The reasdmaisthe mathematical egtion of the normal distributic
is so complicated that it is not possible to firdas under the mmal curve by ordinary integration. Areas under tloemal curve have to be found by
more advanced method of numerical integration. fbiat to be noted is that areas under the normalechave been computddr that particular norm
distribution whose mean is zero and whose standievition is equal to 1, i.e. the standard nornsttidution.

Question: Explain the concept of Continuity Correction.

Answer: Continuity Correction: In testing of hypothesis, wee a continuity correction of +1{2henever we consider the normal approximation & limomially
distributed random variable X. Because the nornigtiution can take all real numbers (is contingjobut the binomial digbution can only take integ
values (is discrete) so there for in using normave areas to approximate binomial probabilitiedisarete value of the binomial variable is to bplace by
an interval before the z values are computed. Atingly a discrete value x becomes the interval foot5 to x+0.5 and thisort of adjustment is call
continuity correction. Thus, the discrete valuadjusted means 4.5 to 5.5.

Question: Define confidence interval.

Answer: Confidence interval: A confidence interval givesestimated range of values which is likelyirnolude an unknown population parameter, the eséicheang
being calculated from a given set of sample daténterval estimation of an unknown population paeter we find an inteat for which we have very hi¢
confidence (probability) that it contains the unkmoparameter. This level of confidence is denteqlbya). It is always very high probability usually 9t
98%, 99% etc. and the chance that our interval doesontain unknown parameter is called levelighi§icance and it is denoted by a.

Question: Component bar chart e. What is range?

Answer: Component bar charts: When you want to draw a bart ¢o illustrate your data, it is often the ctsa the totals of thBgures can be broken down into pi
or components. You start by drawing a simple bartclvith the total figures. The columns or barstaen divided into the component parts. Remembputo
a key on the diagram. Range: It is the differenevben the largest and the smallest value of tkee Gappose largest valiedenoted by Xm and small
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value is denoted by Xo then, range is given by,geam Xm - Xo
Question: Explain " Weighted Mean" .

Answer: Weighted Mean Weighted Mean is used when one iseroed with averaging average values, which is&gsainedwith an example: If | have a class of
students for whom the mean score on a test is éb,amother class of 50 students for whom the mearesis 80; then the su of all the scores
(30)(75)+(50)(80), hence the overall mean is ((BB)£(50)(80))/80+50) = 78.12. This is obtained by "weighting" theans by 30 and 50, respectively,
dividing by the sum of the weights. The resultafied the weighted mean of the means.

Question: Describe the properties of the discrete probahiliggribution.

Answer: Properties of a Discrete Probability Distributidfirst property of probability distribution is th@t< P(X) < 1 It meansat the value of probability always |
between 0 and 1. i.e. the value of probability caither be negative nor it can exceed 1. Sigmaesemts the standard deviation of the probabilsyridiution.

Question; when to use Geometric mean .

Answer: The geometric mean is a measure of central tendiénges multiplication rather than addition to soamize data vales. The geometric mean is a us
summary when we expect that changes in the datar at@ercentages. For example adjustments inysalar often a percentagamount. Geometric mee
are often useful summaries for highly skewed daitey are also natal for summarizing ratios. Don't use a geometrgam though, if you have any nega
or zero values in your data

Question: Explain point estimator and method of least squares

Answer: Point estimator: A point estimator is a formulaeapression pducing a single value estimate of the populatiarameter. Method of least squares: A me
of determining the curve that best describes thaioaship between expected and observed setstaftgaminimizing the sms of the squares of deviat
between observed and expected values.

Question: Explaine clearly the concept of "statistical infeze” and also the concept of estimation.

Answer: Statistical inference is inference about a popoilafrom a random sample drawn from it. point estiomainterval estimation hypothesis testing (or stated
significance testing) prediction Estimation is fmcedure by which we obtain an estimate of thenamin population paramet using sample data. F
example we may estimate the mean and the varidnugpalation by computing the mean and the variaf@sample drawn from the population

Question: In which condition we use multiple bar chart andnponent bar chart?

Answer: Multiple bar chart: A multiple bar chart shows twomore characteristiccorresponding to the values of a common varigbdeponent bar chart. While 1
component bar chart is effective technique in wigabh bar is divided into two or more sections.

Question: Statistic and statistics.

Answer: Statistic and statisticsThe word statistics is used as the plural of thedwstatistic, which means some numerical quantéicidated from samp
observations. You can say that in the plural sénsefers to a collection of numerical facts andsingular sense, denotes gmence of basing decision
numerical data.

Question; What is sampling & how many types of samling?
Answer: Sampling: It is a statistical technique which igdisn almost every filed to collect information aibohe population. Types: 1. Probability samplind\dn -
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Question:
Answer:

Question:
Answer:

Question:
Answer:

Question:
Answer:

Question:
Answer:

Question:
Answer:

Question:
Answer:

probability sampling

What are the limitations of statistics .

Limitations: Statistics deal with the aggregateobfervations of the same kind but it has nothingdavith what is happening to a particular indival ol
object of the aggregate .The statistical laws atfig\n the long run but there is no guarantee ghagrtain law will hd in all cases. Statistical results migh
misleading due to incorrect collection, processing interpreting the data.

What is meant by "attribute"?

Attributes: Qualitative characteristics of varialdelso called attributes e.g.poverty,intelligeete
What is proper definition of DATA?

DATA: Collection of facts & figure for specific ppose.

Explain what is Ratio scale?

RATIO SCALE: Values on a ratio scale have the fezdwof an interval scale but also have an absakre point, allowing téo statements. Absolute or tt
zero point: corresponds to the absence of the thémgg measured.

What is the interval scale?

INTERVAL SCALE: A measurement scale possessingrestamt interval size (distance) but not a true peiat, is called an interval scale.

Explain the measurment scals.

NOMINAL SCALE: The classification or grouping ofdélobservations into mutually exclusive qualitatbagegories or classes $aid to constitute a nomii
scale. A set of data is said to be nominal if takigs / observatioriselonging to it can be assigned a code in the fofim number where the numbers
simply labels. You can count but not order or measwminal data For example; students are cladsifiemale and femaleukhber 1 and 2 may also be u
to identify these two categories. Similarly, ralhfaay be classified as heavy moderate and light.rifdy use number 1, 2 and 3 to derbéethree classes
rainfall. The numbers when they are used only &miifly the categories of the given scale carry nmericalsignificance and there is no particular ordel
the grouping. ORDINAL SCALE: A measurement scalevitnich the relative values of data are definee@lydh terms of being lesser, equaler greater ¢
compared with other data on the ordinal scaléndludes the characteristic of a nominal scale imndddition has the property of ordering or rankif
measurements. For example, the performance ofr#sifier players) is rated as excellent, good fapaor, etc. Number 1, 2, 3, 4 etc. are alsauséndicatt
ranks RATIO SCALE: It is a special kind of an intar scale where the sale of measurement has aédroepoint as its origi Such a scale will have a z
point which is meaningful in the sense that it gades complete absence of thepamy which the scale measures. The ratio scaledad to measure weig
volume, distance, money, etc.

What is meant by "cumulative or systematic errors"?

Cumulative or Systematic Errors: An error is saicbe biased when the olpged value is consistently and constantly highetoarer than the true vall
Biased errors arise from the personal limitatiofgh® observer, the imperfection in the instrumemsged or some other aditions which control th
measurements. These errors are not revealed batiepehe measurements. They are cumulative inr@athat is, the greater the number of measuresnent
the greater would be the magnitude of error. Thieytlaus more troublesome. These errors are allEaaimulative or systematic errors.
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Question; What are the points which should be kept in vievilevbonstructing a graph?

Answer: The following points should be remembered whilestarcting the graph. Use clear titles and indiegtten and how the data were collected (he.theme ¢
the graphs and the source of data). Ensure thatctdes are clear, understandable and represedatheccurately. Whepossible, use symbols for extra d
Always keep in mind the reason why a graph is beised (i.e. to highlight somaformation or data in a striking and unambiguowsy/vand anything th
facilitates this objective is desirable.

Question; What is variable? Explain its types.

Answer: Variable: A characteristic that can vary or differcalled a variable, such age, location, or education level. It is a termdusestatistics to describe t
factors that are to be studied. A variable can laesdied in to qualitative and quantitative acéogdto the form of chacteristics of interest. Qualitati
variable: A variable is called a quantitative vateawhen a characteristic can be expressed nuriigrszech as age, weight, income mumber of childrer
Quantitative variable: A variable is called a qutatitve variable when a characteristic can not kieressed numerically such as education, sexcel;
quality, intelligence, poverty, satisfaction, etajAantitative variable can be classified in to wategories, discrete iable and continuous variable. Disct
variable: A discrete variable can assuratugs by counting process, such as the numbersbpgin a family, the number of rooms in a hotise,number ¢
deaths in an accident, the income of an individetd, It can take on only a discrete set of integerwhole numbers. Continuous varg&bh continuou
variable can assume values by measuring proceblsasusuch as the age of a person, the height laing phe weight of aa@mmodity, the temperature a
place, etc. It can take on any value-fractionahtegral—within a given interval.

Question: Explain Sampled population and Target population.

Answer: Sampled population - The population from which $henple is taken. Target populatiofihe population about which inferences are madepliaén u with the
help of the following example Suppose we want towkrthe opinions of college students in the provinE€unjab with regard to the present examaorati
system. Then our Population will consist of theatatumber of students in all the colleges of Punfailpppose we conduct a gey only on five college
through out the province due to shortage of ressurin such a case, the target population corsigtse students of athe colleges in Punjab while on -
other hand, the sampled populations consists afests of five coltges. The students of these five colleges areefwesentative of the students of all
colleges; the result would be applicable to allcbkeges.

Question: Differentiate between inferential and descriptitatistics.

Answer: Descriptive Statistics: It is that branch of st@tis which deals with concepts and methods condewith summarization & description oféhimportan
numerical data. Inferential Statistics: It dealshwirocedures for making inferences about the dheriatics of theéarger group of data or the whole called
population, from the knowledge derived from onlg fhart of data.

Question: define infrentional statistics.

Answer: Inferential Statistics uses sample data to makienatts, decisions, predictions, ohet generalizations about a larger set of dataulptipn). It is furthe
divided in two main areas: 1 Estimation 2 Testifiggpothesis

Question: What is observation give details?

Answer: OBSERVATION: In statistics, an observation oftenamg any s of numerical recording of information, whethersi a physical measurement such as hi
or weight; a classification such as heads or tailgn answer to a question such as yes or no.

Question: What is random error?
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Answer: RANDOM ERROR: An error is said to be unbiased ord@m error when the deviations, i.e. the excesedsdafects, from the true value tend t@uwc
equally often. Unbiased errors and revealed wheasarements are repeated and they tend to cancehdbe long run. Theserrers are therefol
compensating and are also known as accidentakerror

Question: What is the relation between Probability and Siat®

Answer: Probability and statistics are fundamentally irgkated. Probability is often called the vehiclestdtistics. The area of inferential statistics iniah we ar:
mainly concerned with drawing inferences from ekpents or situations involving an element of unaietyy, leans heavily upon probability theory.

Question: What is Random sampling and its is usefullness.

Answer: Random sampling : A process for obtaining a sarfiol@ a population that requires that every indi@din the population fethe same chance of be
selected for the sample.lt is widely used in vasiateas such as industry, business etc.

Question: Explain the frames or sample frames and what aresks of them in Statistics ?

Answer: sampling frame or simply frame is a complete lisaanap that contains all the sampling units ofydation, for example, a completetlisf the names of ¢
the students in the Virtual University. A list df households in a city, a map of a village showaligfields, etc. Theaquirements of a good frame are
does not contain inaccurate sampling units. 2 ¢oisiplete 3 It is free of errors 4 It is as updtte as possible at the time of use. It helps s&lect a goc
sample from the population.

Question: Whatis error of measurement and give detail wet life examples?

Answer: ERRORS OF MEASUREMENT: Experience haswhahat a continuous variable can neverbe measwuitbdperfect fineness because of certain habits
practices, methods of easurements, instruments esedthe measurements are thus always recordedcto the nearest units and hence are of limited
accuracy. The actual or true values are, howewsyraed to exist. Example: If a student’s weightiorded as 60 kg (catt to the nearest kilogram),
true weight in fact lies between 59.5 kg and 6@5vwhereas a weight recorded as 60.00 kg s\é&am true weight is known to lie between 59.99% &0.00"
kg. Thus there is a difference, however small iy i@ between the measured value and the true value.

Question; What are the advantages of sampling in daily life?

Answer: Sampling is procedure of taking sample from popaoitatlt is not a place or an area which can be grapfull. We are all familiar with the &h of sampling i
our everyday life. A cook takes a bit of the cookead to see whether it has been properly cookedtdners, § observation, sample the quality of fruits
vegetables they intend to buy. A food inspectoesalt sample of the food items like milk, oil, flpetc.to find out whettr they are pure our not. Medi
doctors receive samples of various medicines tthigyn on a sample of patients to determine thé&cta¥eness in curing the disease

Question; What is Quantitative Analysis ?
Answer: Quantitative Analysis: It means the analysis ofthwariables which can be expressed numerically aa@ge, income or number of children.

Question; what are population parameters and sample statistic

Answer: Population Parameters or simply Parameters are meah&alues that describe the characteristics wfhale population. Comanly represented by Gre
letters. Sample Statistic or simple Statistic armerical values describing the characteristics sdrmple. Commonly repreisted by Roman letters. Note t
the term statistic refers to a sample quantitythederm parameter refers to a population quantity.
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Question; What is statistical error, in what way it differofn a mistake?

Answer:

Question:
Answer:

Question:
Answer:

Question:
Answer:

Question:
Answer:

Question:

Answer:

Question:
Answer:

Statistical error: A continuous variable can neber measured with perfect fineness because of wenhits and practicespethods of measuremer
instruments used, etc. the measurements are tvagsatecorded correct to the nearest units andeharecof limited accuracy. In §ktics the error does n
mean mistake which is a chance of in accuracy lsecthe actual or true values are, however, asstoredst.

What is the difference between a nominal and aimakrdcale?

ORDINAL SCALE It includes the characteristic of aminal scale and in addition has the property dedng or ranking of mesurements. For example,
performance of students (or players) is rated aslknt, good fair or poor, etc. Number 1, 2, 8te are also used to indicate ranks

What is Finite population and Infinite population?

Finite Population: The population is Finite wheradntains countable number of units. Examples: luRdipn of all licensed cars. 2.Population of alident:
in college. 3.Population of all houses in a couninfinite Population: The population is Infinitehen it contains uncountable number of uriigamples
1.Population of all points in line. 2.Populationpréssures at various points in the atmosphere.

Which is better QUOTA SAMPLING or RANDOM SAMPLING?

Both Random & Quota sampling has their advantagetis&dvantages. Botére used by organizations for their surveys. 1.Maén advantage of Randt
sampling is that it provides a valid estimate ahpling error, But it is impossible to assess olyety the error in qua sampling. 2.When quota samplin:
cheap (and fast) it is usually done poorly. Wheis itlone better, it is not all much cheaper retiign efficient probability (Random) sarimd. Randon
sampling is widely used in various areas such dssimy, agriculture, business etc.

Define grouped data, ungrouped data and frequency.

Grouped data - Data available in class intervalsuasmarized by a frequency distribution. Individvalues of the original data are netdable. Or Data thi
are presented in the form of frequency distributioa called grouped data. We often group the data sdEmple into intervals to produce a better ok
picture of the unknown population, but in doingvge lose the identity of individual observationstlie sample. Ungrouped data - Ungrouped dataaisitth
which raw data is not grouped. Example: 2, 3, %,@, 1,5, 4,8,5,3,6,6,0,2,2,7,6,4,8,3,1,0,8,7,,8,3,4,7,2,4,7,5,2,6,3,1,7,5, 4,&,
5, 3, 4, Definition of frequency: Number of obsediwas in each clasor group is called is the frequency of that cléissmeans “how frequently somethi
happens?”

In which situation we use Pie chart simple, Barthad multiple bar chart ?

Pie Chart consists of a circle divided into secio®s areas are proportional to the various partswitich the whole quantity is divided. It is an etige
way of showing percentage parts when the whole tifjyda taken as 100. It is also used when thedeategories are not quantifiable. For exangsevitr
expenditure, classified into food, clothing, fuaddight etc. Simple Bar Diagram is used when th&aonsist of a singlomponent and do not involve mt
variation. Multiple Bar Diagram is used represevit br more related sets of data. It is a diagraritwbupplies more than one information at the stme.

Brifly decribe the primary data and secondary data.

Primary Data: Primary data are data collected leyitivestigators for the purposes of the study. Htisws he opportunity to improve precision anc
minimize measurement bias through the use of prat@dinitions, systematic procedures, trained oleser and blinding dung data collection. Such data
usually expensive to acquire compared to secordt#tay Secondary Data: Secondary data are data callémt@urposes other than that of the study, s
patient clinical records, and are used frequently dase-control studies. Because the investigatsr o control over definitions, collection proceshu
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Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

observers (clinicians) or other opportunities fazasurement bias reduction, the opportunity for lsidarge. The advantag of secondary data are that t
data are usually considerably less expensive anthmuore readily available than are pairp data. The severe disadvantage is the opportémitthe
presence of large amounts of measurement bias.

define Frequency Polygon .

A frequency polygon is obtained by plotting thessldrequencies against the mid-points of tlesss, and connecting the points so obtained &igistrine
segments. In order to construct the frequency molythe mid-points of the classes are taken albag{taxis and the frequencies along the Y-axis.

Explian how you allocate frequency.And also explaivarite table?

Steps in Frequency Distribution: Following are Hasic rules to construct frequency distributionD&cide the number ofasses into which the data are tc
grouped & it depends upon the size of dateD&ermine the RANGE (difference between the smiaBdargest values in data) of data. 3. Decide whe
locate the class limit (numbers typically use teritify the classes). 4. Determine the reaming dlasts by adding the class interval repeate8lyDistribute
the data into classes by using tally marks and gsumfrequency column. Finally, total the frequgnmolumn to see thatlatlata have been accounted
Bivarite Table: In bivarite frequency table we hawe variables & their respective frequencies.

Define interval in simple words.

Class interval is defined as the length of clasglwis equal to the difference between the uppentary and the lower badary of the class. Class interve
usually denoted by h. Or Class interval is obtaibgdinding the difference between either two sgste upper class limits or lower class IsniNote that th
lower class limits should not be subtracted frosnupper limit to get the class interval. Supposehaee the fdlowing frequency distribution: Class Lim
Class boundariesf5-945-95210-14985515-1914.5-19.59 20 — 24 19.5 — 24.8512 29 24.5 — 29.5 3 Here class interval is 5

What is the procedure of Tally?

TALLY MARKS: These are used to show that how mainyes a value appears in a data. This is a methgdlafing frequency of partitar class. Exampli
If the no 4appears one time in the data then inroolof tally we use |.But if it appears four tintegn we use llIl.

What are definitions of Bivariate & Univariate?

BIVARITE TABLE: In bivarite frequency table we hawao variables & their frequency. Example: Mediurmsahooling and sex ahe students of
particular college. UNIVARITE TABE: In unviarite frequency table we have one vadablits frequency. Example: Medium of schoolingtioé students «
a particular college.

Is there any ASYMMETRICAL DISTRIBUTIONS and also \&thcan we say about Raito Charts or Semi-Logari@naphs?

Asymmetrical Distribution: The Moderately SkewedsBibution is also known as Asymmetrical Distrilauti Frequency distribigin or curve is said to |
“Skewed” when it departs from symmetry. In this fhequencies tend to pile up ateoend or the other end of the distribution or cufieis is the mo:
common type. Ratio Charts or Sehdgarithmic Graph: In ordinary types of graph, toales used are called the natural scales or ithenatic scales. The
graphs can only be used to compare absolute chakiges often than not we are interested in study@igtive changes or ratio. In practice , theidiftty of
looking up logarithms can be dispensed with usimgtizer type of graph paper ,called Semi-logarithpaper or ratio pagr. “Graphs obtained by plotting t
values on Semi-logarithmic paper or ratio paper jaiming the successive points by means of strdiglet segments are called Selmiarithmic Graph c
Ratio Graph”.
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Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

defineclass frequency and class bounderies .

Class frequency: The no of observations falling iparticular class is called class frequency opbirfrequency. Or Theumbers in each class are referre
as frequencies. Class Boundaries: Class boundaee$e precise numbers iwh separates one class from another. A class laoyihocated midway betwe
the upper limit of the class and the lower limittloé next higher class.

Define frequency curves and decomulatative frequenc

Frequency curves reveal the general pattern oresbhthe distribution. When the frequencies are wated from the highest value to the lowest ealiti is
called a "more than" type cumulative frequency ecuiulative frequency. It is used the to answemthestions like Hownany students have weights m
than 100 pounds?

Define types of Frquency Curves?

Types of Frequency Curves: The frequency distrilsuticcurring in practice, usually belong to onehaf following four types. You will study abouteim in
your next lecture. 1.The Symmetrical Distributi@oModerately Skewed Distribution. 3.Extremely Skdvee J-shaped Distribution 4.U-Shaped Distribution

HOw frequency distribution is formed from raw data?

The frequency distribution of an ungrouped dattoimed in the following steps. Stefl-ldentify the smallest and the largest measuresnianthe data se

Step - 2 Find the range which is defined as thiedihce between the largest value and the smalidéist. Step - 3 Dede on the number of classes into wi

the data are to be grouped. (By classes, we mealh sabintervals of the total interval) There are no hardl fast rules for this purpose. The decision

depend on the size of the data. When the datau#fieiantly large, the number of classes is usutdken between 10 and 20. Step Divide the range by tl

chosen number of classes in order to obtain theoappate value of the class interval i.e. the widtlour classes. Class interval is usually denbtel. Step -
5 Decide the lower class limit of the lowest cladhere should we start from? The answer is thasheeild start construeiiy our classes from a number ec

to or slightly less than the smallest value in da¢a. Step - 6 Determine the lower class limitshef successive classes by adding h successively.-St
Determine the upper class limit of every class. Tipper class limit of the highest class should cdle largest value ithe data. It should be noted that

upper class limits will also have a difference didtween them. SteB-After forming the classes, distribute the data the appropriate classes and find

frequency of each class.

Give details to find the INTERVALS ?

Class interval: It is the length of class and isado the difference between the upper class banyn®l lower class boundary. A uniform ctamterval, usuall
denoted by h or c.Determination of the class ikewidth The class interval width is determined the usingfollowing formula. Class interval h
RANGE/No. of classes For Example: If the rangeatbds 61& its no. of classes is 10. Then its clasgval = 61/10 = 6.1i.e. 6

Explain the hypergeometric experiment.

There are many experiments in which the conditibmdependence is violated and the probability wécess does not remain constant for all trigksct
experiments are called Hypergeometric experimemmtsother words, a Hypergeometric experiment has ftilowing properties:PROPERTIES O
HYPERGEOMETRIC EXPERIMENT: i) The outcomes of eddhl may be classified into one of two categorigsscess and failurd) iThe probability o
success changes on each trial. iii) The successale are not independent. iv) The experithis repeated a fixed number of times. The nurobsuccess, .
in a Hypergeometric experiment is called a Hypengeic random variable and its probability disttibua is called the Hypgeometric distribution. Consid
the example of a bag which contains 4 red balls@bthck balls. If we draw 4 balls from the bag dayeone without replacing the drawn balls into Hag
Let X be the number of red balls contained in tamgle, then, it is a hypergeometric experiment beea(i) The result of eaalraw may be classified
either red (success) or black (failure). (i) Thehmbility of success changes on each draw. (ii¢c8ssive draws are damlent as the selection is m
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Question:

Answer:

Question:

Answer:

Question:

Answer:

without replacement. (iv) The drawing is repeatdited number of times (n = 4)

What are the concepts of sampling with replacermedtsampling without replacement.

In sampling with replacement, the units are replasack before the next unit is selected. In thie@ang procedure, number of units population remair
same for all selections. Let ‘N’ be the populatgire and ‘n’ be the sample size then number ofiblessamples that careldrawn with replacement are |
In sampling without replacement, the units areneptaced back before thexteaunit is selected. In this sampling procedurenbar of units in population
reduced after each unit. Let ‘N’ be the populasire and ‘n’ be the sample size then number ofiplessamples that careldrawn with replacement are N

How we calculate the boundries?

CLASS BOUNDARIES The true class limits of a clage &nown as its class boundaries.It should be ntiatithe difference eeen the upper cla
boundary and the lower class boundary of any dgtasgual to the class interval.

What is Raw data ?And What is central tendencyaofable data?

Raw data: In statistics, a listing of values thas hot yet been treated, arranged, or interpreteashtes of Center Tendency: In this context, tisé thing tc
note is that in any data-based study, our dateigya going to be variable. Plotting data in a freocy distribution shows the general shape efdistributior
and gives a general sense of how the numbers aighéd. Several statisticsrche used to represent the "center" of the didinhu These statistics ¢
commonly referred to as measures of central tendeéuch as Mean, Median & Mode. They remain unchdngy rearrangement tifie observations in
different order.

What is role of statics in the real life?

Role of Statistics: Statistics is perhaps a sulijeat is used by everybody. In all areas, statistiechniques are beingcreasingly used, and are develoyg
very rapidly. Statistics play its role the real life which can be identified as followshAsinessman, an industrial and a research workengdloy tatistica
methods in their work. Banks, Insurance companigs@overnment all have their statistics departmehtmodern administrator whethi public or privat
sector leans on statistical data to provide a fddtasis for decision. A politician uses statisadvantageously to lerslipport and credence to his argum
while elucidating the problems he handles. A sog@@ntist uses statistical methods in varioussaoéaocioeconomic life a nation. It is sometimes said
“a social scientist without an adequate understandf statistics, is often like the blind man grapin a dark room for a black cat that is not there

Who was the founder of statics and probality?

The word statistics ultimately derives from the Néatin term statisticum collegium ("council of s#&t and the Italian wak statista ("statesman”

"politician"). The German Statistik, firsntroduced by Gottfried Achenwall (1749), origilyadesignated the analysis of data about the stagmifying the
"science of state" (then called political arithmdti English). It acquired the meaning of the atilen and classification of data mggrally in the early 19t
century. It was introduced into English by Sir J@inclair. The mathematical methods of statistiogrged from probabilittheory, which can be dated to

correspondence of Pierre de Fermat and Blaise P@®®4). Christian Huygens (1657) gave the earliest known scientiiatment of the subject. Jal
Bernoulli's Ars Conjectandi (posthumous, 1713) Abdaham de Moivre's Doctrine of Chances (1718)té@éhe subject as admch of mathematics.[1] In t
modern era, the work of Kolmogorov has been insémta in formulating the fundamental model of Piuiliy Theory, which is used throughout statistics.

What is the defination of Mid Range ?

MID-RANGE: If there are n observations with X0 aKdh as their smallest and largest observations odisjedy, then their midange is defined as M
range= X0+ Xm / 2 It is obvious that if we add #mallest value with the largest, and divide by 8,will get a value whic is more or less in the middle
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the data-set

What is difference b/w Discrete and continous \#eia

Discrete Variable: a variable with a limited numhrvalues (e.g., gender (male/female), collegessclreshman/junior/s@r).Continuous Variable:
variable that can take on many different valueghaory, any value between the lowest and higheistpon the measurement scale. Ddfece: A discret
variable represents count data such as the nunipersons in a family, the number of rooms in adeguhe nurber of deaths in an accident, the income ¢
individual, etc. Where as the continuous variablgesents measurement data such as the age aioa pire height of a ght, the weight of a commodity, t
temperature at a place, etc.

explain the agvantages and stem an leaf display

A frequency table has the disadvantage that thetitgteof individual observations is lost in grougimprocess. To overconthis difficulty Stem and le:
technique offers a quick and novel way for simtausly sorting and displaying data sets where paofber in the data set is divided into two patSten
and a Leaf. A stem is the leading digit(s) of eaamber and is used in sorting, while a leaf isrgst of the number or the trailing digit(€).vertical line
separates the leaf (or leaves) from the stem. ie¢dhnique that simultaneously ranks orders quaivii data and providéssight about the shape of |
distribution.

Why we have a need to take coefficient of standardation and variance?

Co-efficient of variation: The standard deviatianexpressed in absolute terms and is given in dngesunit of measurement #s variable itself. Tt
dispersion of two or more sets of data can notdrepared unless we have relative measure of vamiatioich is known as Cefficient of variation. |
expresses the standard deviation as percentagélohetic mean. It is used to compare sets of datdistributions whickare expressed in difficult units
measurement, e.g. one may be in hours & the otlagriym in kilograms or rupees.It is also used aserai for consistent performance, the smaller e
efficient of variation; the more consistent is gerformance.

what is a grouping error and tally?

Grouping error refers to the error that is introellidy the assumption that all the values fallingidass are equal to the npdint of the class interval.
reality, it is highly improbable to have a class ¥ghich all the values lying in that class are édaghe midpoint of that class. This is why the mean tha
calculate from a frequency distribution does neegexactly the same answer as what we would gebbputing the mean ofuo raw data. This groupit
error arises in the compation of many descriptive measures such as toengiic mean, harmonic mean, mean deviation anitiatd deviation. Bu
experience has shown that in the calculation ofatfithmetic mean, this error is usually small aedar serious. Only a slightftBrence occurs between 1
true answer that we would get from the raw datd, tae answer that we get from the data that has gemiped in the formfa frequency distribution. W
use Tally marks for the convenience for making fleguency distributio as it is used to record each & every value thldg fn the particular class & aft
adding them we write it in the digit in the freqegrcolumn.

what is value of central tendecy? and why weapgphand how many types of centeral tendency

Central Tendency means the tendency of the dagatteer around some central value and the valuendrauhnich all the obseations tend to gather is call
measure of central tendency. Measures of centdetey of central tendency are getigreknown as Averages. The most common types ofapes are:
The arithmetic mean ii) Geometric Mean iii) HarmoMean iv) Median v) Mode

How we find mediam from the data?

In order to find Median, we following the stepsAijrange the values in increasing order. ii) Count theber of values. iii) a. If the no. of values is atiér
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Median is (n+1)/2 th value. b. If the no. of valuggven then Median is the average of n/2 th &m@) +1] th observations.
Question: what is meant by imperical relation ?

Answer: Empirical Relationship: This is a concept whicimét based on a mathematical formula; rather,biised on observatiom fact, the word ‘empirical’ implie
‘based on observation’. This is a rule of thumb #hygplies to data sets with frequency distributitivet are mounghaped and symmetric. According to
empirical rule: a) Approximately 68% of the measneats will fall within 1 standard deviation of tlmean, i.e. within the interval (X — S,’X + S) b)
Approximately 95% of the measurements will fall it 2 standard deviations of the mean, i.e. withminterval (X 2S,"X + 2S). ¢) Approximately 100
(practically all) of the measurements will fall hiih 3 standard deviations of the mean, i.e. withminterval (X — 3S, X + 3S).

Question: What is the relation between these two Moments &ndot Ratios?

Answer: Moments: A moment designates the power to whichiatiews are raised before averaging them. Mometib:rahese are certain ratios which bott
numerators and the denominators are moments.

Question: what is difference between arbitrary form and disjpa?

Answer: Arbitrary form: We find the moment form any valuther than the mean that is called the moments aheutrbitrary érm. Dispersion: By which we me
the extent the observation in a sample or populai® spread out. And the second moment about #am 1is exactly the samhbing as the variance, t
positive square root of which is the standard d@viathe most important measure of dispersion?

Question: what is the conditinal and un conditinal probajit

Answer: In many situations, once more information becomaslable, we are able to revise our estimatesHerpgrobability of further outcomes or eventghening
For example, suppose you go out for lunch at theegalace and time every Friday and you are semvechl within 15 minutewith probability 0.9. Howeve
given that you notice that the restaurant is exopptly busy, the probability of beinges/ed lunch within 15 minutes may reduce to 0.7isTik the
conditional probability of being served lunch witHi5 minutes given that the restaurant is exceplipbusy

Question: explain What is Moment ratios?

Answer: Moment ratios are certain ratios in which both tlvenerator and the denominator are moments. The cooston of these momerdtios are denoted by
and b2 and defined by the relations: i) bl = (m3[&2)3 ii) b2 = m4 / (m2)2 These are independdrar@gin and units of measurememe. they are pul
numbers. bl is used to measure the Skewness nbdigin, and b2 is used to measure the kurtosith@flistribution.

Question: Why the significance level is consider 0.05?

Answer: By a = 5%, we mean that there are about 5 cdsin 100 of incorrectly rejecting a true null bttgesis. That is, we want to make the significalevel as
small as possible in order to protect the null hiipsis and to prevent, as far as possible, thesiigator from inadvertently making false claims.

Question: what is scatter diagram . what is its work ,and vidéts advantages ?

Answer: A scatter plot is a useful summary of a set of bate data (two variables), usually drawn beforakirg out a linear correlation coefficient or fittj a
regression line. It gives a good visual picturetiod relationship between the two variables, and #id interpretation othe correlation coefficient
regression model. Each unit contributes one pairthé scatter plot, on which points are fdtbut not joined. The resulting pattern indicatestype an
strength of the relationship between the two vdemb
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What is the specific definition of "MOments"?

A moment represents the power to which deviatiores raised beforeaveraging them. The first four moments play imparteule in describing tt
characteristics of the frequency distribution We Woments to describe the Frequency Distributioor. €&ample, the First oament about x = 0 is tl
arithmetic mean, the Secongdoment about the mean is the Variance & its pasisiguare root is the standard deviation. The Timiodnent is a measure
Skewness while the Fourth central moment is usedeasure Kurtosis.

explain the term "Degrees of freedom of t distritait?

Where the term degree of freedom represents thebewuwf independent random variables that expresstistribution. Recall that in estimating 1
population's variance, we used (n-1) rather than the denominator. The factor (n-1) is calleddid=s of freedom.

What is the difference between p(type 1 error) gftgbe2 error)?

Type | error: On the basis of sample informatior, may reject the null hypothesis HO, when it isfaict true. This type of erraés called the type | error. Ty,
Il error: On the basis of sample information we raagept the null hypothesis HO, when it is actutlge. This type of error is called the type Hoer

What are Mutually Exclusive Events? Define it wéth example and also explain the classic definiigorobability.

Mutually Exclusive Events: Two events are mutuakglusive (or disjoint) if it is impossible for theeto occur together. Fmally, two events A and B a
mutually exclusive if and only if AnB = F Exampleks: Experiment: Rolling a die once Sample spacgFE 2, 3, 4, 5, 6} Events A = 'observe an odantner
={1, 3, 5} B = 'observe an even number' = {2, 3 AB=F= the empty set, so A and B are mutuallylasive. Classical Defiition: If a random experime
can produce n mutually exclusive and equally likelycomes, and if m out to these outcomes are deresi favorable to theccurrence of a certain event
then the probability of the event A, denoted by R{#defined as the ratio m/n. P(A)= m/n.

what is subjective approach and objective appréa@hnobability in statistics?

There are two approaches to interpret the prolabithich are as follows Subjective Approach: As ii@me suggests, the $edtive or personalist
probability is a measure of the strength of a p@ssbelief regarding the occurrence of an eventis Tefinition may be ggied to those real world situatic
where neither an equally likely nor the relativeduency approacts ipossible. Objective Approach: Objective probapilelates to those situations wh
everyone will arrive at the same conclusion. There three different definitions in objective apmieal) Classical Defition 2) Relative Frequen:
Definition 3) Axiomatic Definition

write down the LAW OF COMPLEMENTATION and ADDITIONAW.

LAW OF COMPLEMENTATION: If A is the complement ofhaevent A relative to the sample space S, then)P=(A—P (A) Complementary probabiliti
are very useful when we want to solve questiontheftype ‘What is the probability that, in tossitvgp fair dice, at least one even nuentwill appear?
ADDITION LAW If A and B are any two events defingda sample space S, then P (AEB) = P (A) + P (B)(ACB)

Difference Between Papulation Data and Sample RB&t&Vhy we measure skewness ? 3.Why we measuresiap

. Population data consists of all individual mensber objects whether finite or infinite, relevantdome characteristics ofterest. And as sample is onl
part of population so sample data consists of sohtlkee observation. 2. Skew ness is a lack of syinregound some centrablue i.e. mean, median, mo
It is to find that whether the curve of distributics positivéy skewed or negatively skewed. 3. We measure kigto find the shape of the distribution. |
used to find the degree of peak ness or flatheasuoimodal curve.
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Define Multiplication theorem of probability for dependent events. what is marginal probability.

Multiplication theorem of probability for indepenmuteevents is as follows: P(A C B) = P(A) P(B) Héveand B are independentvents. P(A) and P(B) ¢
called marginal probabilities whereas, P(A C Bgatled joint probability of A and B.

what is bivariate probability. how define it.

distribution of two or more random variables whizmte observed simultaneously when an experimenerifomned, is called theJOINT distribution. It i
customary to call the distribution of a single randvariable as univariate. Likewise, a distributiorolving two, r.v.'s simultaneouglis referred to ¢
bivariate. Bivariate Probability Function: Let XdY be two discrete r.v.’s defined on the same dampaceS, X taking the values x1, x2, ..., xm anc
taking the values y1, y2, ..., yn. Then the probgbthat X takes on the value xi and, at the same tiY takes on the vaduyj , denoted by f(xi, yj) or pij,
defined to be the joint probability function amgly the joint distribution of X and Y. Thus theifpt probability function, also called the bivagagtrobability
function f(x, y) is a function whose value at th@m (xi, yj) is given by: f(xi, yj) = P(X=xian& =vyj),i=1,2, ..., m.j=1,2, ..., n.

what is hypergeometric and its properties?

There are many experiments in which the conditibmdependence is violated and the probability wécess does not rematonstant for all trials. Sut
experiments are called Hypergeetric experiments. In other words, a Hypergeormoe&xperiment has the following properties: PROPHESTIOF
HYPERGEOMETRIC EXPERIMENT: i) The outcomes of eddhl may be classified into one of two categorigsscess and failurd) iThe probability o
success changes on each trial. i) The successale are not independent. iv) The experimengjseated a fixed numbef ttimes. The number of success
in a Hypergeometric experiment is called a Hypengeic random variable and its probabilitytdisution is called the Hypergeometric distributi@onside
the example of a bag which contains 4 red balls@bthck balls. If we draw 4 balls from the bag dayeone without replang the drawn balls into the bi
Let X be the number of red balls ¢aimed in the sample, then, it is a hypergeomeixjgeriment because, (i) The result of each draw beaglassified ¢
either red (success) or black (failure). (i) Thehmbility of success changes on each draw. (iigc8ssive draws are dependentleas delection is mau
without replacement. (iv) The drawing is repeatdicked number of times (n = 4)

how we define the standard normal distribution?

A normal distribution whose mean is zero and whsisedard deviation is 1 is knovas the standard normal distribution. A normabgility distributior
depends upon the values of parameters p and s Zhandarious values for these parameters will tesulan unlimited numbeof different norme
distributions. Every normally distruted r.v. x with mean = 4 and variance = s 2 édfore conveniently transformed into a new normalz with zero mes
and unit variance by using the following expressiorm x - i / s Then the p.d.f of z, denoted byzpPhlecomes @ (z) = 1/ (2?) ¥%* e —Z28< x < 8 A horme
probability distribution of Z with a mean of zerndha standard deviation of one is called Standeddimrmal distributiomnd is denoted by N (0, 1). Asy
know the density function of normal distribution(, s) = 1/s*(2?) 1/2 * e -1/2[(x-p)/ s] 8 < x < 8 Now if we put p = 0 and s = 1 we get Nip= 1/ (2?
%o* e —x2/2

define sampling with replacement and sampling witlreplacement.

In sampling with replacement, the units are replasack befee the next unit is selected. In this sampling pchee, number of units in population remi
same for all selections. Let ‘N’ be the populat8ire and ‘n’ be the sample size then number ofiplessamples that careldrawn with replacement are |
In sampling without replacement, the units areneptaced back before the next unit is selectedhimsampling procedurepumber of units in population
reduced after each unit. Let ‘N’ be the populasime and ‘n’ be the sample size then humberoskible samples that can be drawn with replaceareniCr

explain Point Estimator and what does it mean gg@d point estimator.

http://www.vustudents.net



Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Point Estimator: A single value calculated from Haenple that is likely to be close in valuethe unknown parameter. It is to be noted that atpestimat
will not, in general, be equal to the populatiomgmaeter as the random sample used is one of thg pwssible samples whiccould be chosen from t
population. Good Point Estimator: A poegtimator is considered a good estimator if itséias various criteria. Four of these criteria &eUnbiasedness (|
Consistency (iii) Efficiency (iv) Sufficiency

what is one Tailed and two Tailed

ONE-TAILED AND TWO-TAILED TESTS: A test, for whiclthe entire rejection region lies in only one of th® tails —either in the right tail or in the le
tail — of the sampling distribution of the testtisttic, is called a one-tailed test or one-sidest.t, on the other handhe rejection region is divided eque
between the two tails of the sampling distributidrihe test-statistic, the test is referred to asatailed test or two-sided test.

What are the application of the and in which candi for the use of following tests? F-test chiamguest z-test and t-test are not fulfilling need

(i) F-test is used to compare the variances of paoulations. (ii) Chi-square test is used to tespecific value of population variance. (i) Ztésused tc
test the mean of a population or equality of twpydation means when population variance is knowsaonple size is greater than 30. (it@$t is used to te
the mean of a population or equality of two pogdolaimeans when population variance is unknown opda size is less than 30.

what is Confidence Interval?

Confidence Interval: When we can not get informatidoout the whole population because of our limiesburces and time when resort to estimate t
population parameters using the part of the pojmratalled sample. The information we obtain froamsle is called an estimatenA&stimate could be of tv
types (i) point estimate and (ii) interval estimdteinterval estimation we find an interval and egect with certain degree of confidence (usuallyed®ur
parameter lies in this interval. Obviously usinggée data we can never be 100% confident that atarpeter lies in the @én interval as sample is the sn
part of the population but we try bee close to 100% like 95% and 99%. Usually we 8686 confidence interval but when we are extra chigid need mol
accurate information then we find 99% confidenderival but it could be expensive for we have teskeh very large sample.

what is the difference between f-distribution ,-shuare distribution t-distribution?

These distributions have their own applications #meke are used in separate situations. (i) fibligton is used to test the equality of two popiolad
variances. It is also used to test the equalitpagulation means when we have more than two papokat(ii) t-distribution is used to test the mean 1
population and equality of two population meansase of small sample size. (iii) Chi-squdrgtribution is used to test the variance of a papon. It is alst
used to test the association of attributes.

Explain the concept of goodness of fit test.

goodness of fit test is a hypothesis test thabixerned with the disbution which may be the uniform, binomial, poissdlormal or any other distributic
This is a kind of hypothesis test for problems vehee do not know the probability distribution oethandom variable undeonsideration, say X, and »
wish to test the hypothesis that X follows a paific distribution. In this test procedure, the rafell possible values of the randorariable assumed
follow a particular distribution is divided intorkutually exclusive classes and the probabilitiearpi catulated for each of the classes, using the estsya
the parameters of the probability distribution sfied in HO. The npi represents the expected nunabebservations thaifl in that class. The differenc
between observed and expected numbesbskrvations can arise form sampling error or fidénbeing false. Small differences are generallsibatted tc
sampling error, large differences which are congide¢o arise form HO being false, are unlikelyhi¢ thypothesized distribution gives théisfactory fit to the
sample data.

what is Point Estimation.

Point estimation of a population parameter providssan estimate, a single value calculated fras#mple that is likelio be close in value to the unknao
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parameter. For example the value of the statiXtiiaf) computed from a sample of size n, is a pestitmate of the population parameter (u)

what is the difference between bar chart and soditigram ?

Scatter plot is used to represent tyyge & strength of the relationship between twaalkales. Whereas bar chart is used to illustratentagr features of tt
distribution of the data in a convenient form Seaflot: A scatter plot is a useful summary of aaicfebivariate data (two vaables), usually drawn befc
working out a linear correlation coefficient ottifitg a regression line. It gives a good visual yietof the relationshipetween the two variables, and aids
interpretation of the correlation coefficient ogression rodel. Each unit contributes one point to the scati®t, on which points are plotted but not joir
The resulting pattern indicates the type and strenfjthe relationship between the two variableat Bhart: A bar chart is a way of summarizing adet
categorical data. It is often used in exploratoayedanalysis to illustrate the major features efdfstribution of the ata in a convenient form. It displays
data using a number of rectangles, of the samehwitich of which represents a jafar category. The length (and hence area) oh @actangle i
proportional to the number of cases in the categorgpresents, for example, age group, religidfiiation. Bar chartsare used to summaries nomina
ordinal data.

explain difference set, complement set, disjoiht se

Difference set is defined as: The difference of AetB is the set of elements which belongs to A bot B e.g A{1,2,3,4,5,6,7,} & B{1,3,5}hence A-
B{2,4,6,7}is the required difference set. Complent Of set Bis the set of elements which do ntrges to B e.g. if U={1,2,3,4,5,.......cccccvvvvnn.n. 100}a
B={2,4,6,8,} then the complement of B isB' ={1,3/9,10,11.................. 100} Disjoint set two sets A and B aaid to be disjoinset if AnB=?. Fo
example A={2,4,6,8,}and B={1,3,5,9}thence A and Beaaid to be disjoint set.

What do mean by order? how we Differeniate betwsamutation and combination?

Order: Placement of objects is known as order. Bations: When our purpose is to aganthe objects with respect to order out of' n"nthee us
permutations. Combinations: When we select ouradbjeut of "n" with out considering order then vpply combination

what is quartile.

Quatrtile: The values which divide the distributioto four equal parts are called quartiles. Questiivide the data into four equal-sized and aeedapping
parts. One fourth of the data lies below the Q&t(fjuartile). Half of the data lies below Q2 (setquartile) similarly, tree quarters of the data lies below
(third quartile) Note: Q2 (second quatrtile) is algtown as median. Use of quartiles: In order tocdbe a data set withouisting all the data, we ha
measures of location such as the mean and medeasures o§pread such as the range and standard deviati@mtil@s are also used to describe the de
combination with other measures. For example threyused in five number summary of the data. The fiumber summary, i.ehe minimum, Q1, Q
(median), Q3, and maximum, give a good indicatibwloere data lie.

Explain the binomial Distribution and fitting a leimial distribution to real data in detail.

Binomial distribution: The binomial distribution ia very important discrete probability distributioBinomial probability distribution A probability
distribution showing the probability of x success$esn trials of a binomial experiment. Binomial pability function - The function used to compt
probabilities in a binomial expenient. The binomial distribution is a very importatiscrete probability distribution Binomial Disttibon and fitting
binomial distribution to real data in detail is givin handouts of your lecture number 28. And itdsy comprehensive. Read it edully and then ask fro
where you didn’t understand.

Explain the method of Maximum Likelihood in PoingtEnation?

The Method of Maximum Likelihood (ML): “To considevery possible value that the parameter might have for eaclvalue, compute the probability tt
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the given sample would have occurred if that wheettue value of the parameter. That value of @rarpeter for which thprobability of a given sample
greatest, is chosen as an estimate.” An estimagénadl by this method is called the maximum liketid estimate (MLE).

what is purpose of calculation the index number ?

Index number: An index number is a statistical mea®f average change in a variable or group dblstas with respedb time or space. It is a device t
measures the changes occurring in data from tinien®or from place to place.

what is one and two tail test?

One-tailed test: A hypothesis test in which refttdf the null hypothesis occuiar values of the test statistic in one tail of 8smpling distribution is calle
One-tailed test. Or The entire rejection regios lie only one of the two tails, either in the rigail or in the left tail, of the sampling distrition of the test-
statistic, is called a one-tailed test or one-sitles. TwoTailed Test: The test of a given statistical hygsih in which a value of the statistic that is ei
sufficiently small or sufficiently large will leanb rejection of the hypothesis testdthe statistical tables for Z and for t provideicat values for both one a
two tailed tests. That is, they provide the criticalues that cut off an entire alpha region at on¢he other end of ¢hsampling distribution as well as
critical values that cut off the 1/2 alpha regi@a$oth ends of the sampling distribution. Or lrotigiled test rejection region isvitled equally between tl
two tails of the sampling distributions of the tesitistic.

Define the trial and the outcome.what is meantaige distribution. Define the following term feelNdypothesis fae Alternative hypothesis.

Trial: A single performance of an experiment idexdla trial. Outcome: The result obtained from gpegiment or a trial is callban outcome. Null hypothes
The hypothesis tentatively assumed true in the tiygsis testing procedure. It is denoted by HO.rAl&ve hypothesis: Thieypothesis concluded to be tru
the null hypothesis is rejected. It is denoted My Bampling dstribution: A probability distribution consistingf all possible values of a sample statisti
called sampling distribution. Or Sampling distrilout is defined as probability distribution of samtatistic such as a mean, a standard deviatithaa
proportion etc, computed from all possible samplethe same size, which might be selected withithhaut replacement from a population.

what is the main difference between Discrete & @uribus Variables?

Variable is a characteristic under study that assudifferent values for different elements. Formegke, Height of students in a class, No. @fssl rooms in
college Discrete variable Continuous variable 1luga belonging to it are distinct and separate&u¥® are obtaied by counting 3. Examples include §°
number of defective light bulbs in a box 8 The nembf children in a family § The number of patieimtsa doctor’s clinic 1Values belonging to it may ta
on any value within a finite or infinite interval ¥aues are obtained by measuring 3. Examples incfudée amount of sugar in an orange 8§ The
required to run a mile 8§ Temperature Variable isharacteristic under study that assumes differahies for different elments. For example, Height
students in a class, No. of class rooms in a celegcrete variable Continuous variable 1. Valuebiging to it are distinchnd separate 2. Value
obtained by counting 3. Examples include § The rema defective light bulbs in a box 8 The numbgclhildren in a family 8 The number of patients
doctor’s clinic 1. Values belonging to it may tade any value within a finite or infinite interval ¥alues are obtainedybmeasuring 3. Examples includ
The amount of sugar in an orange § The time reduoreun a mile 8 Temperature

Question: Define these terms Discriptive statistics,Infrehstatistics.data,types of measuring scales andiumement of errors in simple form thanks.

Answer:

Descriptive Statistics uses graphical and numetdiniques to summarize and display the informationtained in a data set. Inferential Statistics

sample data to make decisions or predictions addatger population of data. Data: these are thelteof observation. Examples, - Statements gioen
police officer or physician or psychologist duriag interview are data. - So are the correct anariect answers given kaystudent on a final examinatiol
Almost any athletic event produces data. - The tiag@ired by a runner to complete arathon, - The number of errors committed by a balsédam in nin
innings of play. And, of course, data are obtaiimethe course of scientific inquiry: - the positoaf artifacts and fofls in an archaeological site, - 1
number of interactions between two members of amacolony during a period of observation, - Thearal composition of light emitted by a stacates
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of Measurement: Nominal Scales When measuring wsimgminal scale, one simply names or categorazgsonses. The essentialint about nominal scal
is that they do not imply any ordering. Nominal lssaembody the lowest level of measurement. Itsisdufor identifying intviduals, groups or regior
Ordinal Scales Where nominal scales don't allowpamisons in degree, ghis possible with ordinal scales. Say you thirik etter to live in Karachi than
Lahore but you don't know by how much. IntervalI8sdnterval scales are numerical scales in whitérvals have the sanmgerpretation throughout. As
example, consider the Fahrenheit scale of tempexrallne difference between 30 degrees and 40 degepeesents the same tempemratifference as tt
difference between 80 degrees and 90 degrees.ighiscause each 10 degree interval has the sansicahgneaing (in terms of the kinetic energy
molecules). Interval scales do not have a true penat even if one of the scaled values happerstg the name "zeroThe Fahrenheit scale illustrates
issue. Zero degrees Fahrenheit does not représsctrnplete absence of temperature (the absence ahalegular kinetic energy). In reality, the labeéro”
is applied to its temperature for quite accidergalsons connected to the history of temperatursmement. Ratio scales If data have a naewa then the
can be assigned to a ratio scale, which is thedbat has the most information attached to it beegou can make both interval and ratio compasison

Question: Define statistical Quality control.

Answer: Statistical Quality Control (SQC) Statistical QualControl is the process of inspecting enough pebdrom given lots to probabilistically ensurepesifiec
quality level. The purpose of statistical qualibntrol is to ensure, in a cost efficient manneat the product shjged to customers meets their specificati
Inspecting every product is costly and inefficiehyt the consequences of shipping non conformirgymt can be significanin terms of customi
dissatisfaction.

Question: Explaine the "Distributive law" and "complementatiawby using them in an example.

Answer: Distributive laws AC(BEC)=(ACB)E(ACCnd AE(BCC)=(AEB)C(AEC)Complementatimwvs AEA=S,ACA=fCA)=A,S=ff
$={0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,¥8} {0, 1, 2, 3, 4,5} B={4, 5, 6, 7, 8, 9, 10} Cf9, 10, 11, 12, 13, 14, 15} Distributive law: AUB{®, 1, 2, 3,
u{4,56,7,8,9, 10} AUB={0,1,2,3,4,5,8,8,9, 10 AUC={0, 1, 2, 3,4,5} U {9, 101112, 13, 14, 15} AUC ={0, 12, 3,4, 5,9, 10, 11,1
14,15} BUC = {4, 5, 6, 7, 8, 9, 10} U {9, 10, 112, 13, 14, 15} BUC = {4, 5, 6, 7, 8,9, 10, 11,13, 14, 15} ACB=0,1, 2,3, 4,5} C {4,5, 6, 7,
100ACB={4,5)ACC={0,1,2,3,4, 5 C{910, 11,12, 13,14, 15}ACC=fBCC={4,5, 6,7, 8, W} C {9, 10, 11, 12, 13, 14,15} BC C
100AC(BEC)={0,1,2,3,4,5}C{4,5,6,8,9,10,11,12,13,14,15)AC(BEC)= {4, ACB)E(ACC)={4,5}Ef(ACB) E(AC C) 44, 5}
We can see that (A C B) E (A C C) = (A C B) E (AQ Similarly, second equation can be proved. LawComplement A = Ac = S A A =
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15} — {0, 1324, 5} A={6, 7, 8, 9, 10, 11, 12, 13, 14, 15}

=<
4,5
2,

8
5

Question: Distinguish between standard deviation and variance

Answer: Variance : Sample variance is a measure of thedpykor dispersion within a set of sample datan&ard Deviation: It isalculated by taking the square r
of the variance and is symbolizég s.d, or s. The more widely the values are spoeadthe larger the standard deviation. For examgdhy we have tv
separate lists of exam results from a class ot@fdesits; one ranges from 31% to 98%, the other 8286 to 93%, then the standarmeldhtion would be largt
for the results of the first exam.There is no sdifference in them as S.D is the square root obwae.

Question: can we use Shapperd's correctness in raw data?

Answer: We use the Shepard’'s Correction in case of theu&exy distribution. Because in the calculation of neots from a groupe
frequency distribution, an error is introduced I tassumption that the frequencies associated avittass are located #te
midpoint of the class interval. The important poiatnote here is that these corrections are not appéicedh highly skewe
distributions and distributions having unequal stagervals.

Question: Explain co-efficient of correlation.
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Answer: Correlation is a statistical technique which caovslwhetherand how strongly pairs of variables are related. &@mple, heigl
and weight are related. The correlation is usedescribe the degree to which one variable is ligaafated to anotheiOften,
correlation is used in conjunction with regressiommeasure how well the regression line explains tr@ation of the depende
variable; Y. Correlation can also be used by itd@ivever, to measure the degree of associatiavelettwo variables. Staticians
have developed measure for describing tbeetation between two variables: the coefficieftcorrelation. . The correlatic
coefficient for n pairs of observations usually die by r, is

Question: explain the theoram of chebychev's .

Answer: Chebychev’s inequality: A useful rule that 8luates the relationship between dispersion anddatd deviation is given |
Chebychev’s thorem.Chebychev’'s Rule applies to @atp set, regardless of the shape of the frequdistyybution of the dat.
Chebychev’s theorem: For any number k greater fhat least 1 — 1/k2 of the datatues fall within k standard deviations of
mean, i.e., within the interval ("X — kS, X + kShi$ means that: a) At least1122 = 3/4 will fall within 2 standard deviation&tbe
mean, i.e. within the interval (X — 2S," X + 2S). 8 least 1-1/32=8/9 of the datalues will fall within 3 standard deviations ot
mean, i.e. within the interval (X 3S, X + 3S) Because of the fact that Chebychewnrtm requires k to be greater tha
therefore no useful inforation is provided by this theorem on the fractibrmeasurements that fall within 1 standard deviatf
the mean, i.e. within the interval (X-S, X+S).

Question: What is the difference between Probability Disttibn and discrete Probability Distribution. Defig€X), the expected value of a random variable ?

Answer: Probability distribution is an arrangement of thesgible values of random variable along with itsr&sponding probabiligs. Ir
Probability distribution, there are two type oftdisutions 1-Discrete probability distribution@entineous probability distributic
Following are the conditions of discrete probapitiistribution. (i) There must be a finite probatyil0 to 1) against eary possibl
value of the random variable i.e. 0

<=Illl td:llll>
Question: What is the relationship between discrete and nantis random variables.
Answer: A random variable 'X' is defined to be discreted@n variable, if it can assume finite or countainlfmite number of valas

Examples: The number of defective bulbs in a I¢éte iumber of road accidents on mot@y per day. A random variable 'X
defined to be a continuous random variable if it aasume unlimited values within a given rangeasisible values. Exam@eThe
temperature of a room The amount of rain fall

Question: What is difference between independent and indegrezedvariable.

Answer: Two events A and B in the same sample space Sjedimeed to be independent if the probability that event occurs, is not
affected ly whether the other event has or has not occufired. events A and B in the same sample space Sjaiieed to b
Dependent if the probability that one event occigraffected by whether the other event has onmbasccurred.
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What is difference between independent and indepreselvariable.

Two events A and B in the same sample space Sjedieed to be independent if the probability that event occurs, is not
affected by whether the other event has or haoatirred. Twoevents A and B in the same sample space S, aneedeto b
Dependent if the probability that one event occigraffected by whether the other event has onmbasccurred.

Explain the Condititional Probability with the hedjp example.

In conditional probability we are dealing with teeents .One event is that for which we have to fivelprobability and ajut 2nc
event we have some priori information.To illustréte concept of conditional probability let us cdes an examie. Let a die i
rolled. S={1,2,3,4,5,6} A is the event of getting®' & a prior information is given that on a paular throw of a die htie outcom
is an odd number (event B) .Hence B={1,3,5}now pine@bability of getting a "5" in this reduce sampbace is 1/3 which is knov
as conditional probability of event "A". Note. Riimeans already known information before startmgexperiment

what is loaded die?

We can say that, a biased unfair die is a loaded di

Explain Nominal and ordinal levels of measuremertt also tell me what is EPAmileage rating.

Nominal Scales When measuring using a nominal scele simply names or categorizes responses. Bented point abol
nominal scales is that they dotnimply any ordering. Nominal scales embody thedsivlevel of measurement. It is used
identifying individuals, groups or regions. Ordirgdales Where nominal scales don't allow compasisomegree, this is gsible
with ordinal scales. Say you tik it is better to live in Karachi than in Lahoratbyou don't know by how much. EPA me
Environmental Protection Agency US government agdacthe protection of the environment which ratlke most fuekfficient
vehicle.

Explain bivarite.

Bivariate Data Before we looked at one measureroeran observation (or individual), say X is heighow we're interesteci
more than one measurement per observation (indil)idsay X is height and Y is weight. Let's say ha&ve n individals we're
taking the measurements on. Then our data wouslbellows (X1,Y1), (X2, Y2).....(Xn, Yn)

What is permutation and combination .

Permutations: When our purpose is to arrange tfecsbwith respect to order out of" n"ethhwe use permutations. Combinatic
When we select our objects out of "n" with out adagng order then we apply combination. For tharegles, solve the quésts
in the book.
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What is meant by " biased coin and fair coin

Suppose you have a coin which is not in balanced,ftor example if any side of coin is damage themill not give the fair resul
In this case coin will called BIASED. Proper coiillle called FAIR coin.

Define Quartile Deviation.

Quartile Deviation: The quartile deviation is defthas half of the difference between the third frsd quartiles. The quéle
deviation has featured that the range “Median +.Qcbntains approximately 50% of the data. Quad#eiation is regardeds tha
measure of dispersion which is associated withntleelian. The quartile deviation is superior to ramageit is not affectedy
extremely large or small observations. It is nowadely used as other measures of dispersion, ltagever, used isituation wher
extreme observations are thought to be unreprasentdhe quartile deviation should always be emptbto indicate dispeimn
when the median has been adopted as the most ajppecgrerage. The quartile deviation is also aokibe measure of dispersion

what is the meaning of Dispersion of data-set? Whtite purpose of calculating Mean Deviation? Whdéhe The coefficient of variation?

Dispersion: The data values in a sample are ntth@lsame. This vatian between values is called dispersion. Wherdtbpersiol
is large, the values are widely scattered; whas #gmall they are tightly clustered. The width edigtams such as dot éo bo»
plots, stem and leaf plots is greater for samplils more dspersion and vice versa. There are several measfirdispersion, tr
most common being the standard deviation. Thesesunes indicate to what degree the individual olet@ms of a data setar
dispersed or 'spread out' around their mean. Measiallon: As quartile deviation measures the disiperof the dataet around tr
median. But the problem is that the sum of the atexis of the values from the mean is zero (No enaithat the amount
dispersion in a data-set is, this quantity will aj be zero, and hence it cannot be used to methsuddspersion in the daszt.)
By ignoring the sign of the deviations we will aebhe a NONZERO sum, and averaging these absolute differeraggsn, wi
obtain a non-zero quantity which can be used asasune of dispersion. This quantity is known asMiEAN DEVIATION. As the
absolute deviations of the observations from the&an are being averaged, therefore the complete wéihis measure is Me
Absolute Deviation but generally, it is simply ell‘Mean Deviation. The coefficient of variation meessithe spread of a sel
data as a proportion of its mean. It is often exped as a percentage. It is the ratio of the sastpielard deviation tthe sampl
mean:

what is the main difference between five numberrsany and box and whisker plot?

There is no such difference between the box & wdrighot & five number summary because the Five remsiommary is anoth
name for the visual representations of the boxiahidker plot.Box and Whisker Plot: A box & whisker graph is usedlisplay i
set of data so that you can easily see where nidsemumbers are. A box-andhisker plot can be useful for handling many «
values. They allow people to explore data and &gvdnformal conclusions when two or more variables are prteseshows onl
certain statistics rather than all the data. Fivetber summary is another name for the visual reptetions of the box-andhiskel
plot. The five-number summary consists of the medthe quartiles, and the smallest and greatestesain the distributiol
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Immediate visuals of a box-amndhisker plot are the center, the spread, and teeativange of distribution. Five Number Summ:
Five-number summary is another name for the viseptesentations of the box-and-whisker plot. Thedfiumber summal
consists of the median, the quartiles, and thelsstand greatest values in the distribution. Imistedvisuals of a box-anghiskel
plot are the center, the spread, and the overadiegraf distribution.

What is meant by population?

A population is any entire collection of peoplejmaals, plants or things from which we may colleatal It is the entirergup we
are interested in, which we wish to describe owdranclusions about.

What is meant by discrete?

Discrete Variable: A variable that is made up dftidict and separate units or categories and ist aidke times, countednly in
whole numbers. For example the number of compinteadab. The number of students in a class.

What is the basic difference b/w Discrete and Gunts Frequency Distribution?

Discrete and Continuous Data Data or variables dhatcontinuous are those that can take any vaitnnva range. An obviol
example is height. The height of human beings e&e any value between biologically determined Bm&o if someone is 136
metres tall and someone else is 1.64 metres lalh it is possible for someone to have an interatetieight between these t
values, e.g. 1.633 On the other hand, discrete @ataonly take certain values, e.g. the total nunalbgoals scored by fotball
team. It could have scored 42 goals, or 43 goalg}dogoals....., but definitely not 42 Y2 or 42, etc. . Discrete Frequer
Distribution: The frequency distribution for thesdrete variable is called discrete frequency distion. Suppose the ndrers o
children in 20 families are as follows: 2, 3, 044,1, 5, 4, 8,5, 3, 6, 6, 0, 2, 2, 7,4 8 We arrange the above data in frequ
distribution as follows: Discrete Frequency Disttibn Number of children Tally frequency O || 212 ||| 33 || 24|45 1126 |||
7118l 2 Total 20 Note that we have used tly taarks for Oas it is repeated two times and one tally marKilfas it is repeate
once and three tally marks for 2 as it is repedlede times and so on. Continuous Frequency Digiab: The frequenc
distribution for the continuous variable is calls@htinuoudrequency distribution. EX. Given the following sgtmeasurements f
a particular sample: 2.55.93.21.47.04.3 812 9.93.44.65.06.41.19.27.70.94.063533.14.7556.6.93.96.15.
8.23.32.25.84.13.81.26.89.50.8We arrdhgeabove data in frequency distribution as follo@msses f 0.0 - 1.0 3 1.2:0 4
20-3.043.0-4074.0-5.065.0-6.056/0057.0-8.018.0-9.029.0-10.0 3 To®)

define the Distribution function.

Distribution Function: The distribution function X)((also called the cumulative density function @r probability disibution
function), describes the probability that a variatariable X takes on a value less than or equa tmmber x. Thelistributior
function is sometimes also denoted by F(x) .Thection F(x) gives the probability of the event théatakes a value lessdh ol
equal to a specified value x.
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what is discrete probability distribution explafriri simple words.

Discrete probability distribution: It gives the jpability of every possible value of a discrete @mdvariable. Propertied(xi)
greater than or equal to O i.e. the probabilitynzdrbe negative. Sum of the total probability i® o. ?(X)=1. These two are tl
fundamental properties. Example: All questions base the binomial, hyper & Poisson distributions #re examples of disste
probability distributions.

explain the fitting of bionmial distribution. antba what is the benifit of it.

Fitting of the binomial distribution involves twdeps: 1. Estimating the values of the two paramsefarp) that completely
determine a binomial distribution. 2. Calculate pinebabilities as well as the expected frequenfdeg-values ranging from 0 to
Application/benefit. The binomial distribution iseful for describing distributions of binomial et®nsuch as the numbef male
and females in a random sample of companies, anuhwer of defective components imgdes of n units taken from a product
process and etc.

What is the difference b/w normal and poissio dstiion ?

Poisson distribution. The Poisson distribution eferred to as the distribution of rare events. Eplas) of Poison distribute
variables are number of accidents per person, nuoflsveepstakes won per person, or the numbeatastophic defects fod in
a production process. While: Normal DistributiomeTnormal distribution (the "bell-shaped curve" ethis ymmetrical about tr
mean) is a theoretical function commonly used fargntial statistics as an approximation to sangptlistributions. In gegral, the
normal distribution provides a good model for ad@m variable, when: There is a strong tendencyhe variable to take a ceni
value; Positive and negative deviations from tleistal value are equally likely; The frequency efi@dtions falls off rajlly as the
deviations become larger.

What is the difference between continuous configanterval and confidence interval.

A confidence interval is a range of values that &apecified probability of containing the paraméieing estimated. Th@5% an(
99% confidence intervals which have .95 and .9%abdities of contaimg the parameter respectively are most commonlg. uss
we know that the confidence interval formula isdghen z and z is a continuous SNV, so there isiffierehce between comtiious
confidence interval and confidence interval

The poisson distribution resembles the binomidrithistion why, give some basic reson?

As we know that when “n” is sufficiently large tentb infinity and “p” the probability of successtsnds to zero and tHhe
product “np”remains constant, then wan derive the poisson distribution from binomiabtlar certain conditions we can say
both distributions resemble.

Mean deviation.
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Mean Deviation: Given a set of numbers, and itsrmea can find the difference between eachefriumbers and the mean. If
take the mean of these differences, the resudtlisdcthe mean deviation of the numbers.

What is coefficient of skewness?

The 'Coefficient of Skewness' shows the tendendiietlata set values taifiich' at one end of its distribution, with the \ed\at th
other end being relatively dispersed. The modéésreasure indicating the value where most bunchagpens. Skewness
measured by working out the extent to which the endeparts from the @an. If the mode is towards the lower values indaie
set, then the skewness is said to be positivepigdurs towards the higher values, the skewnessgative. Sk = meanmode/ S.D
An alternative formula for the coefficient of skesas is ofterused. (This is based on the knowledge that thereifice between t
mean and the mode is generally about three tingeditference between the mean and the median): Skwean - median) / S.D.

What is FIVE-NUMBER SUMMARY?

Five number summary consists of five numbers Minimumuea@1l Median Q2 Maximum value These numbers gigdGC
identification of center and spread of data. The fiumber summary is the best shorts descriptiomést distribution.

what is joint probability. Please discribe abow jbint probabaility.

Joint probability: The probability of two events thooccurring is called joint probability. Where Ml PROBABILITY
DISTRIBUTION The joint probability distribution dfvo discrete randa variables X and Y is a function whose domairhes $e
of ordered pairs (X, y) , where x and y are possiallues for X and Y, respectively, and whose raagke set of probality values
corresponding to the ordered pairs in its domaims 1 dented by pX,Y(x, y) and is defined as pX,Y(x, y) {P=xand Y =y) o
JOINT DISTRIBUTIONS: The distribution of two or m®rrandom variables which are observed simultangowsien ai
experiment is performed is called their joint di=ition.

Explain the "Covariance & Correlation.

The Covariance of two r.v.’s X and Y is a numerioaasure of the extent to which their values tenéhtrease or decree
together. The correlation is used to describe #wrak to which one variablelisearly related to another. Often, correlatiomsgc
in conjunction with regression to measure how wk# regression line explains the variation of tlepehdent variable; °
Correlation can also be used by itself, howevenmeasure the degree ofsaciation between two variables. Statisticianse
developed measure for describing the correlatiawdsen two variables: the coefficient of correlation

Explain in simple words poisson process.

A Poisson Process is a type of congtprocess. Typically we see Poisson Process maeggllied to counting the number of tir
an event occurs during a specified time period.d@ar X as a Random Variable for a situation wheeeare interested in ¢h
number of occurrences of an eventidg a specified period of time. For X to be a Bois Random Variable the following must
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true: 1. The number of occurrences in one inteovaime is unaffected by the number of occurrennesny other noreverlapping
time interval. 2. The expectedr(average) number of occurrences over any timegées proportional to the size of this interval
Events cannot occur simultaneously. Examples a$9oi Process may include: The number of cars #sst firough a certairojmt
on a road during a gan period of time. The number of spelling mistatesecretary makes while typing a single page. Timebe!
of phone calls at a call center per minute.

what is a logistic system and what is a inventry.

Logistics system: The total flo of products from the acquisition of raw materitdsthe delivery of finished goods to us
including the related flow of information that covls and records the movement of those productentiory System: Procecke
that govern how supplies are received, stored,ledndnd issued is called inventory system.

Explain pearson's coefficient of correlation.

Pearson's Product Moment Correlation CoefficieetarBon's product moment correlation coefficientiallg denoted by r,si one
example of a correlation coefficient. It is a maasaf the linear association between two variaties have been measured
interval or ratio scales, such as the relationg@fween height in inches and weight in pounds. Hewet can be migladingly
small when there is a relationship between theatées but it is a nolirear one. There are procedures, based on r, &king
inferences about the population correlation coeffit However, these make the implicit assumptigat the two vaables ar
jointly normally distributed. When this assumptismot justified, a nc-parametric measure such as the Spearman Rank &im
Coefficient might be more appropriate

How define the standard normal distribution.

Standad normal probability distribution: A normal distibon with a mean of zero and a standard deviatibone is calle
standard normal probability distribution. The Stamtinormal distribution: A normal distribution wleognean is zero and wres
standard dviation is 1 is known as the standard normal ibistion. This distribution has a very importanta@h computing arei
under the normal curve. The reason is that the enadltical equation of the normal distribution iscgnplicated that it isiot
possble to find areas under the normal curve by ondinategration. Areas under the normal curve haved found by the mo
advanced method of numerical integration. The pumiriie noted is that areas under the normal cuave been computed fdnat
particular normal distribution whose mean is zard whose standard deviation is equal to 1, i.esthedard normal distribution.

What is meant by stsndard error?

Standard Error: Standard error is the standardatiewi of the valug of a given function of the data (parameter), @tepossible
samples of the same size. Standard error is tiheata deviation of sampling distribution of samslatistic (sampling disbution
of means or sampling distribution of proportiongdu will study about it in details in next lectures
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what is the use of hypothesis testing in praticeisiness ?

Setting up and testing hypotheses is an esseftitbp statistical inference. In order to formulatech a test, usualgome theor
has been put forward, either because it is beli¢pdok true or because it is to be used as a f@asagument, but hasoh beel
proved, for example, claiming that a new drug iddyehan the current drug for treatment of the sagymptors. In each hypothes
testing problem, the question of interest is sifrgaiinto two competing claims / hypotheses betweith we have a choigéhe
null hypothesis, denoted HO, against the alterealiypothesis, denoted H1. These two competing slailmypotheses are r
however treated on an equal basis, special comgideris given to the null hypothesis. We have teonmon situations: 1.he
experiment has been carried out in an attemptdjordve or reject a particular hypothesis, the hygtiahesis, thus we give that ¢
priority so it cannot be rejected unless the evigesmgainst it is sufficiently strong. For exampt®; there is no differece in tast
between coke and diet coke against H1: there ifexehce. 2. If one of the two hypgwses is 'simpler’ we give it priority so th.
more 'complicated’ theory is not adopted unleseetigesufficient evidence against the simpler dr@. example, it is 'sipler’ tc
claim that there is no difference in flavor betweeke and diet coke than it is to say that theeedgfference.

explain the concept of degrees of freedom.

In testing of hypotheses you can simply denotg iallpha (the type one error) it is a fixed prob&pibf wrongly rejectirg the nul
hypothesiHO, if it is in fact true more practically statigans use the terms "degrees of freedom™ to desthid number of valu
in the final calculation of a statistic that aredrto vary.

Explain the concept of type (1)error and type(2per

Type-l error: In a hypothesis test, a type | ewocurs when the null hypothesis is rejected wheas ih fact true; that is, ®is
wrongly rejected. For example, in a clinical trafl a new drug, the null hypothesis might be that tlewdrug is no better, ¢
average, than the current drug; that is HO: thereidifference between the two drugs on averaggp@ | error would oaar if we
concluded that the two drugs produced differenéctf when in fact there was no difference betwéemt TypeH error: In &
hypothesis test, a type Il error occurs when tHehypothesis HO, is not rejected when it is intfeadse. For examplenia clinica
trial of a new drug, the null hypothesis might hattthe new drug is no better, on averapan the current drug; that is HO: thel
no difference between the two drugs on average/pa tl error would occur if it was concluded thaettwo drugs producethd
same effect, that is, there is no difference betwtbe two drugs on average, when in fact they preduifferent ones.

Explain the concept of Continuity Correction.

Continuity Correction: In testing of hypothesis, wse a continuity correction of £1/2 whenever wensider the normi
approximation to the binoially distributed random variable X. Because thenma distribution can take all real numbers
continuous) but the binomial distribution can omdke integer values (is discrete) so there for sSmg normal curve areds
approximate binomial probdlies, a discrete value of the binomial varialdeo be replaced by an interval before the z vaduwe
computed. Accordingly a discrete value x becomesirtterval from x0.5 to x+0.5 and this sort of adjustment is catiedtinuity
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correction. Thus, the discrete value 5, adjustednsd.5 to 5.5.

Explain student's t-statistic .

Student's t Distribution. The student's t distridmitis symmetric about zero, and its general sheamilar to that oflte standar
normal distribtion. It is most commonly used in testing hypoteeabout the mean of a particular population. Thelestt's
distribution is defined as (for n = 1, 2,.....).ltagamily of curves depending on a single parameer (the degrees ofdedom). A
degrees of freedom goes to infinity, the t disttitau converges to the standard normal distribution.

what is confidence interval.

Confidence interval: A confidence interval gives estimated range of values which is likely to imduan uknown populatio
parameter, the estimated range being calculated &a@iven set of sample data. In interval estinrmatban unknown populn
parameter we find an interval for which we haveyvieigh confidence (probability) that it containgethnknow parameter. Th
level of confidence is dented by (1a). It is always very high probability usually 95%8%, 99% etc. and the chance that
interval does not contain unknown parameter ieddivel of significance and it is denoted by a.

what is construction of rendamized design.

In randomized design treatments are applied rangdnare for conclusions drawn are supported byssiad! tests. In thisvay
inference are applicable in wide range. The rangootess also minim&s both systematic and random errors. Selectioan
experimental design: The selection of an experialah¢sign of the randomize nature necessities leubyd of variability othe
material under test. The selection of the no oficates to be used etermined by the minimum size of the treatmerfetéhces
which the experiment wishes to, detect. Before iclemsg the selection of the design one might itigase the way of conttling
the variability of the experimental material or ar&nedecodescribes four ways in which variability of treattheneans can |
reduced. I. Selection of more homogeneous matkri8tratification of experimental into homogeneaus groups Ill. Incresang
the no of observations or replications IV. Measwathof ;e or more related characteristic in order to @ggassion technique
The selection of an experimental is dependent tipemature of the resources of variation in theseixpental areas. Theege thre:
basic principles of Experimental Design. Randmtion Replication Local Control Randomization: Bese it is general
extremely difficult for experimenters to elimindi&s using only their expert judgment, the useaofiomization in experiemts i¢
common practice. In a randomized experimental desilgjects or individuals are randomly assigneddfignce) to an experimer
group. Using randomization is the most reliablehodtof creating homogeneous treatment groups, wiitimvolving any poteril
biases or judgments. Completely Randomized Debkiga completely randomized design, objects ojestb are assigned to grol
completely at random. One standard method for asgjgsubjects to treatment groups is to label eadiject, then use a tabof
random numbers to select from the labeledjesttb. This may also be accomplished using a coenpuh MINITAB, the
"SAMPLE" command will select a random sample opadified size from a list of objects or numbersn&amized Block Desigi
If an experimenter is aware of specific differenagsong goups of subjects or objects within an experimegtaup, he or she m.
prefer a randomized block design to a completelgoanized design. In a block design, experimenthjesitis are first divide into
homogeneous blocks before they are randomly asbigre treatment group. If, for instance, an expeni@ehad reason to belie
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that age might be a significant factor in the dffeica given medication, he might choose to fiside the experimentadubject:
into age groups, such as under 30 years old®@ears old and over 60 years old. Then, withochesge level, individuals would
assigned to treatment groups using a completelgoraized design. In a block design, both control aaddomization ai
considered. Replication: The second prireipf experimental design is replication, which igpetition of the basic experiment.
other words, it is a complete run of all the treaits to be tested in the experiment. In all expenii:i some variations er
introduced because of the fact that #xperimental units such as individuals or plotaoid in agricultural experiments cannot
physically identical. This type of variation can t@moved by using the number of experimental uiits.there fore perforrthe
experiment more then once. Replion reduces variability in experimental resulisreasing their significance and the confide
level with which a researcher can draw conclusiabsut an experimental factor. Local Control: It Heesen observed the
extraneous sources of variatiare not removed by randomization and replicathswe need to choose a design in such a m.
that all the extraneous sources of variation aoedpnt under control. For this purpose, we makeofisecal control, a ten referring
to the amount of bahcing, blocking and grouping of the experimentatas Balancing means that the treatments shoulasbigt
to the experimental units in such a way that resuli balance arrangement of treatments. Blockiegns that the experimiah
units should beallected together to form a homogeneous group. gurpose of local control is to increase the efficie of the
experimental design by decreasing the experimentai

Question: Define quantitative and qualitative variables.

Answer: Quantitative Vaable: It is a variable that can be measured nuwaklyi e.g. heights, yield, age, weight. Data aile on such
variable are called quantitative data It is of tiypes: Continuous variables: A variable that casuase any numerical vadu1.34
2.45Discrete variables: A variable whose values carcdetable. 12, 17, 80 Suppose, you and | both meadke heights of
group of people. We should get the same valuedon @erson. Height is a quantitative variable Weatan measure. This is true for
any variable where we can say "how much?" or "haamy" Qualitative Variable: It is a variable thanoot assume a numelica
value but can be classified into nonnumeric categoe.g. gender, hair color, health status. Dalleated on such a variabis
called a qualitative data. Suppose, you and | hatge the honesty of a group of people. We may gedlidifferent answeifer eact
person. Honesty is a qualitative variable that wage rather than measure. This is true for anyaléiwhich we qalify only as
"more" or "less" You and | categorize the gendea group of people. Although we should get the saabee for each persan.
Gender is only a qualitative variable that we catzg rather than measure This is true for anyabédei we julge as "type A", "typ

B" etc..
Question: Explain strata and homogeneous .
Answer: Strata: There may often be factors which dividehgpopulation into sub-populations (groups) Thasdepopulations (groups) a

called strata. Example Suppose a farmishes to work out the average milk yield offreaow type in his herd which has fi
different types of cows. He could divide up hisdharto the four sulgroups (strata) and take samples from these. Homeogs
The data in which the values are vearipse to one another, we say these data are homogenValues within strata :
homogeneous
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Error of measurement by deferent examples.

Errors of measurement: Experience has shown tlsananuous variable can never be measuretl pérfect fineness because
certain habits and practices, methods of measuisimestruments used, etc. the measurements aseahlvays recorded couoeto
the nearest units and hence are of limited accurBiesg actual or true values are, howevesua®ed to exist. For example, i
student’s weight is recorded as 60 kg (correcth riearest kilogram), his true weight in fact legween 59.5 kg and @&kg,
whereas a weight recorded as 60.00 kg means thewteight is known to lie between 59.986d 60.005 kg. Thus there i
difference, however small it may be between thesuwesd value and the true value. This sort of daparfrom the true values
technically known as the error of measurement.thewowords, if the observed value and the tvalue of a variable are denotec
x and x + e respectively, then the difference (&)+X, i.e. e is the error. This error involves thetwfi measurement of x and
therefore called an absolute error. An absoluteretivided by the true value is called the relatveor.

Explain the " Emprical Realtion.

Empirical Relation: In a singlpeaked frequency distribution, the values of meaadian & mode coincide if the frequer
distribution is absolutely symmetrical. But if tieegalues differ, the frequency distribution is stodbe skewed. Experience |
shown that in unimodel curve of moderate skewnbesmedian is usually between mean& mode and betwesn the followin:
approximate relation holds good. MEAN-MODE = 3(MEANMEDIAN) OR MODE = 3MEDIAN —2MEAN The empirice
relation does not hold in case of J-shaped or edhe skewed distribution.

What is coefficient of dispersion .

Coefficient of Dispersion: It is the relative meesof the range. It is defined as: Coefficient asfzrsion = (Xm -X0) / (Xm + X0)
Where, Xm stands for the largest value and X0 stéoidthe smallest one.

explaine the concept of "MARGINAL PROBABILITY"anddint probability".

Conditional probabity is the probability of some event A, assumingrév@. Conditional probability is written P(A|B), dns reac
"the probability of A, given B". Joint probabilitg the probability of two events in conjunction.aths, it is the probality of both
events together. The joint probability of A andsBaritten as P(ACB) or P(A,B) or P(AB). Marginalgability is the probabilityf
one event, ignoring any information about the otbeent. Marginal probability is obtained by summiftg integrating, mor
generally) the joint probability over the ignoredeat. The marginal probability of A is written P(And the marginal probgiby of
B is written P(B).

what is difference between raw data and groupeal plafise explain it with some example.

Raw data Data that have not been processed in angenis called raw data. It often refers to una@®ged text that is netorec
in any priority format. It may also refer to redgntaptured data that may have been placed intata@bdse sticture, but not e
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Question:
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Question:

processed. Grouped data The data presented inrtheof frequency distribution is also known as gred data.

Explain relative measure of dispersion

Relative measure of dispersion is one that is esgaek in the form of a ratio, @dficient of percentage and is independent o
units of measurement. A relative measure of dispers useful for comparison of data of differemtture. A measure of ceal
tendency together with a measure of dispersionsgareadequate description of data. We will be discus$mg measures
dispersion i.e. the range, the quartile deviatibe,mean deviation, and the standard deviation.

WHAT IS MOMENTS

Moments are the arithmetic means of the powera/hh the deviations are raised. Thus the mearheffirst power of th

deviations from mean is the first moment aboutrtigan; the mean of the second power of the devafram mean is the secd

moment about the mean and so on. First four monadrgst mean are defined as: m1 = (X — Xbar)/n ng® = Xbar)2/n m3 = (X —
Xbar)3/n m4 = (X — Xbar)4/n

Explain about the Measure of dispersion ?how we tiive co-efficient of variation from the data.

Co-efficient of variation is use@ tcompare the variability and to check the consisteof two or more series. It is most commc
used relative measure of dispersion. Symbolicdalg, coefficient of variation, denoted by C.V., iz¥en by C.V = [Standard
deviation / Arithmetic mean] xQD It is used as a criterion of consistent perforcea the smaller the coefficient of variation,
more consistent is the performance It is also wethe criterion of variability; the larger the tfaent of variation,the more
variability in the dita. Dispersion is the spread or variability ireaf data. Consider the following sets of date#®,9, 9, 9, 9, 9, !
9,910, 6, 2,8, 4, 14, 16, 12 13, 10, 7, 6, 217,3 All these three sets of data have same i@ but they are differenhi
dispersion. First set of values has no dispersi@hthere is greater dispersion is third data sepagpared to second s#tdata a
its values are more spread away as compared toalhes of second set of data. Measure of dispelisiarsed to meaure the
dispersion of value from the average. There arerséwmeasures of dispersion, the most common lieécange, quartile dation,
mean deviation and standard deviation.

Explain the easy way of the pearson;s coeffcieskefvness?

Pearson’s coefficient of Skewness is defined asrdea’s Coefficient of Skewness = (meammede) / standard deviation (
Pearson’s Coefficient of Skewness = 3(Mean — mediatandard deviation Example: We calculate thargm’s Coefficient o
Skewness for the following data Data: 20, 6, 15,13 9, 2, 20, 10 First we calculate mean, mediade and standard dation of
this data. Mean = 13 Median = 13 Mode = 20 Standzediation = 6.87 Now we calculate Pearson's Coefiit of Skewnes
Pearson’s Coefficient of Skewness = (13 — 20) 76.8-1.02 OR Pearson’s Coefficient of Skewnessl3 3(13) / 6.87 =0

what are the main and detailable concept of dispers
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Question:
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Question:
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Question:

Answer:

Question:

Answer:

Dispersion means the extent to which the data/gadwespread out from the average. Example: There areg siuations in whic
two different data having the same average e.ca D&, 5,5,5,5 having mean=5 Data 2:1, 5,6,6,7ngamean=5 Hence in sueh
situation we, need a measure which tell us howedssd the data are. The measure used for this puiposa&led measure
dispersion.

if X1=20.7% and X2=14.56% then which is more vartaBxplain relative measure of dispersion?

Suppose we have two distributions having coeffic@nvariations: CV(X1) =20.7% CV(X2) =14.56% Than thest distributior
has more variation as compare to second as: CV(X1)X2) Relative measure of dispersion is one thaxpressed in the for of

a ratio, co-efficient of percentage and is indegendf the units of measurement. A relative measureigpatsion is useful fc
comparison of data of different nature. A measureemtral tendency together with a measure of d&pe gives an adequate
description of data. We will be discussing FOUR suees of dispersion i.e. the range, the quartile dematthe mean deviatio
and the standard deviation.

what is difference beween correlation and regressio

Correlation: Correlation is a measure of the stileiog the degree of relanship between two random variables. Or Interddpane
of two variables is called correlation. RegressiD@pendence of one variable on the other variablealled regression. Or
Estimation or prediction of one variable on theiba$ other variable is called regression.

MADAM! WHAT IS CHEBYCHEVS THEOREM?PLEASE GIVE ME DEAIL.

Knowing the mean and standard deviation of a sampke population gives us a good idea of where rabsihe data values are
because of the following twnules: Chebychev's Rule: The proportion of obsésnat within k standard deviations of the me
where k > 1, is at least1}/ k2, i.e., at least 75%, 89%, and 94% of tha da¢ within 2, 3, and 4 standard deviations ofntlean
respectively. Empirical Rule: If data follow a bshaped curve, then approximately 68%, 95%, and?®@f7the data are within

2, and 3 standard deviations of the mean, resgdgtiChebysehev's theorem Chebysehev's theoremsajlou to understand to
the value of a statard deviation can be applied to any data set. fEmeoThe fraction of any data set lying within larsdarc
deviations of the mean is at least 1/k2 where k = a number greater than 1. This theapplies to all data sets, which incluc
sample or a population.

Explain pie chart.

Pie Chart: A pie chart is a way of summarizing ta$ecategorical data. It is a circle which is died into segments. Easbgmer
represents a particular category. The area of sagment is propddnal to the number of cases in that category. dicstuct th
Pie chart we divide the circle into different sestalhe proportion that each component part orgeatebears to the wholguantity
will be the corresponding proportion 360 degreeglads ae calculated by the formula Angle: component pahiole quantity x 36
degree We can construct pie chart with the helpxail. In this we write the angles in the columnsvgh the help of chanvizard
we draw the pie chart.
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write a note on the concept of dot- plot'

Dot Plot: A dot plot is a way of summarizing datdten used in exploratory data analysis to illustrdne major featuresf the
distribution of the data in a convenient form. Rominal or ordinal data, a dot plistsimilar to a bar chart, with the bars reple
by a series of dots. Each dot represents a fixewbeu of individuals. For continuous data, the dot [ similar to a higogram, witt
the rectangles replaced by dots. A dot plot can laédp detect anynusual observations (outliers), or any gaps irdéta set. In tr
Example: The numerical value of each measuremetitardata set is located on the horizontal scala dpt. When data valse
repeat, the dots are placed above one another

Wabht is grouping error?

Grouping Error: Grouping error refers to the etraat all the values falling in a class are equahtomidpoint of the class interve
It is highly improbable to have a class for whidhtlae values lying in that class are equal torttid-point of that class. There is
such formula to correct this. This error is usualtyall and never serious. Only a slight differenceurs between the transwe
that we would get from the raw data, and the anshatrwe get fom the data that has been grouped in the formfoécquenc
distribution

What is difference b/w attribute frequency andtreéafrequency and why?

Frequency: The number of measurements in an intehafrequency distribution isatled frequency. The number of observat
falling in a particular class is referred to as thaess frequency or simply frequency and is denbtefl Attribute frequacy is that it
which we find the frequency of some attribute inaddor example we ka data containing no of male staff in an officexdAwe
have to find the no of males who do smoking. Squeancy of those males is called attribute frequetby relative frequerycof a
class is the frequency of the class divided bytdie number ofrequencies of the class and is generally express@spercentac
Example: The weights of 100 persons were givemdsiu Relative frequency table Weight No. of pess@fhRelative frequenc60
—6255/90 = 0.056 63 — 65 8 8/90 = 0.089 66 4582/90 = 0.467 69 — 71 27 27/90 = 0.3 72 — 7/08 8 0.08 Total 90

What is the sampling error?

SAMPLING ERROR: The difference between the estintgeved from the sample (i.e. the statistic) dmelttue population vaéu
(i.e. the pammeter) is technically called the sampling errbis idetermine because sample is only a part otilatipn & canna
represent the population, no matter how carefuily sample is selected BAR graphs & PIE charts assl uo represent d:
graphically. Such visual representation of statistical datanishie most general terms known as" Graphical Reptason”
Statistical data can be studied with this methdtieuit going through figures, presented in the fooftable

what is the purpose of mid range

MID-RANGE: If there are n observations with x0 axwh as their smallest and largest observations otispéy, then their mid-
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Question:
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range is defined as Mid range=X0+Xm/2 It is obvithat if we add the smallest value with the largasd divide by 2, we will ge
a value which is more or less in the middle ofdaéa-set.

Distinguish between continues data table and disctata table.

Continuous Data: A set of data is said to be cowtiis if the values / obseations belonging to it may take on any value wita
finite or infinite interval. You can count, ordemchimeasure continuous data. For example heighghiydemperature, thereount o
sugar in an orange, the time required to run a.rbllscrete DataA set of data is said to be discrete if the valuebservation
belonging to it are distinct and separate, i.ey tt@n be counted (1,2,3,....). Examples might ihelthe number of kittenin a litter
the number of patients in a doctors surgery; thalver of flaws in one meter of cloth; gender (mé&ejale); blood group (O, A,

AB). Difference: A discrete data represents cowtaduch as the number of persons in a familyntimeber of rooms in a lise
the number of deaths in an accident, theome of an individual, etc. Where as the continudats represents measurement
such as the age of a person, the height of a glentyeight of a commodity, the temperature ataagl etc.

WHAT IS THE USE OF CUMULATIVE FREQUENCY

Cumulative frequency is used to determine the nurabebservations that lie above (or below) a pattir value in a dataes The
cumulative frequency is calculated using a freqyetistribution table, which can be constructed fretem and leaf pte or directl
from the data. We need to calculate cumulativeueagy for finding median, mode and to draw cumuéatrequency curves.

Difference b/w H.M and G.M.

The Harmonic mean, H, of a set of n values is éeffias the recipcal of the arithmetic mean of the reciprocalshef values. i.¢
Harmonic mean is an appropriate type to be usesaénaging certain kinds of ratios or rates of cleatgses of Harmonic Mearhe
Harmonic mean is a measure of central tendencygehreralthe it is used when averaging ratio values, ashé groblem c
determining average trip speed when you travel B&snan hour for the first half and 90 miles an hfau the second. (Answe#b
mph). Geometric Mean

what is the importance of deviation in our realditifie?

Finding of deviation is important in real life bes it helps in data analysis and compiling itlgasi

what are the formulas we are using in quartilesdetles and their interpretaion and their appilicain real life.

Quartile: Quartiles are values that divide a samgflelata into four groups containing (as far asspms) equal numbers
observations. A data set has three quartiles. Befes to quartiles often relate to juseé touter two, the upper and the lo
guartiles; the second quartile being equal to tlediam. The lower quartile is the data value a quavays up through therderec
data set; the upper quartile is the data valueatguuways down through the ordérdata set. Q1 = I+ h/f (n/4 + c) Percen
Percentiles are values that divide a sample of gdtaone hundred groups containing (as far asiple$sequal numbers
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observations. For example, 30% of the data valedselow the 30th percentile. P2+=h/f (2n/100 + c¢) Uses: In certain situatic
we may be interested in describing the relativenttadive location of a particular measurement with data set. Quartseprovide
us with an easy way of achieving this. Out of theagous quartilespne of the most frequently used is percentile mraghf oil
company ‘A’ reports that its yearly sales are at90th percentile of all companies in the indudtmg, implication is tha90% of al
oil companies have yearly sales less than compasyafd only 10% have yearly sales exceeding company lAis:evident fron
the above example that the concept of percentiigimg is quite a useful concept, but it should le@tkin mind that percéite
rankings are of practical value only for large dseés.

Question: How a frriquecy distributation is formed form a aat

Answer: There is no formula of frequency. Basic steps efifiency distribution are as follows Steps in Fregydistribution: Follaving are
the basic rules to construct frequencytriisition: Decide the number of classes into whiod data are to be grouped & it depe
upon the size of data. Determine the RANGE (difieeebetween the smallest &largest values in ddtalata. Decide where to
locate the class limit (numbers typialise to identify the classes). Determine the fagmalass limits by adding the class inte
repeatedly. Distribute the data into classes byguglly marks and sum it in frequency column. Hipdotal the frequeng columr
to see that all data have been accounted for.

Question: Define R& D percentage in the dot plot.

Answer: R & D Percentage stands for Percentage of Reve®pest on Research and Development Dot Plot showsalall of the R & [
percentage are b/w 6% and 7%. It means thatlea from the figure of dot plot that it is clgadhowing all the values which fa
between 6% & 7%.

Question: Explaine weighted Arithmetic Mean.

Answer: Weighted Arithmetic Mean: The value of each obswowas multiplied by the number of timésoccurs. The sum of these prodt
is divided by the total number of observationsit@dhe weighted mean. The multipliers or a satwhbers which expressare ol
less adequately the relative importance of varioservations in a set of data arehi@cally called the weights. The formula
weighted mean is as follows. Weighted Mean = ? ww/?

Question: How median is calculated from the data?

Answer: Median The median is the value halfway throughdhdered data set, below and above whichethies an equal number of d
values.The median is the 0.5 quantile. Exampleh\&it odd number of data values, for example 21hawe: Data 96 48 27 730
70 76899 36 954 6 13 34 74 65 42 28 54 69 Oddbeda 4 6 7 13 27 28 34 36 39 42 48 54 65830 72 74 95 96 99 Medi
48, leaving ten values below and ten values aboite & even number of data values, for examplen20have: Data 57 55 851
334994 2851713091647 506543417 Ordbragtd 2 6 7 8 24 30 33 41 43 47 49 50 51 55 575685 91 94 Medie
Halfway between the two 'middle’ data poinis this case halfway between 47 and 49, and sonidian is 48 In Case of frequel
distribution first we find the median group with/ 2. Then we apply the following formula to find thedian of data. Median =
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+h/f(n/2 — C) Where | = lower boundary of median group h =sslanterval f = frequency of median group C = Cuatiué
frequency of the class above the median group

What is Histogram? commulative? Percentole? Syricemtid curtile? Quartile?Why we use these? clagksfalecile?

Histogram: A histogram consists of a set of adjacectangles whose bases are marked off by classdaoies along the 4xis,
and whose heights are proportional to the freqesassociated with the respective classes. Cumulétggiency: Any particule
cumulative frequency meant that we were countimgnibmber of observations starting from the verst fualue of X and goingp
to that particular value of X against which thartgular cumulative frequency was falling. QuatiThe values which divide t
distribution into four equal parts are called giest in other words the quartiles Q1,Q02,Q3arevhkeies at or below whiclie
respectively, the lowest 25,50,75perceentlata. Deciles & Percentiles: The deciles andpéeentiles given the division of t
total area into 10 and 100 equal parts respectivgbes: In certain situations, we may be interestedescribing the retave
guantitative location of a particulanreasurement within a data set. Quantiles provideitisan easy way of achieving this. Ou
these various quantiles, one of the most frequerdggd is percentile ranking Class Mark: Class nadir& class or class ietval is
that point which divides the class into two equaftg. It is also known as Mideint. Symmetrical Distributions: A frequer
distribution or curve is said to be symmetricatafues equidistant from a central maximum havestime frequencies, i.the curve
can be folded alontpe central maximum in such a way that the two é&bf the curve coincide. Please tell that in wiesison yo
listen or read these words Curtile stream valti@ink it is quartile. Stream value means the valhgsear in data.

What is the concept of cumulative frequency.

Cumulative frequency is used to determine the nurabebservations that lie above (or below) a pattr value in a dataes The
cumulative frequency is calculated using a freqyedistribution table Cumutave frequency table Age (X) No. of Studen
Cumulative Frequency cf 13 6 6 14 61 67 15 270 B3491 828 17 153 981 18 15 996 19 4 1000 Total I cumulativ
frequency is determined by adding each frequermy fa frequency distribution table tcetsum of its predecessors. The last v
will always be equal to the total for all obsereas. Random Number Problem: You can select anyeohtimber randomly beese
Random Number Tables are constructed accordingetti@io mathematical principles $bat each digit has the same chanc
selection.

why we construct chart in Statistics?

Charts are used to illustrate quantitative relaops between the variables.

Quartile deviation is a pure number, describe it.

The Quartile Deviation is a pure number and is dsedomparing the variation in two or more setglafa. In this the puneumbe
means dimensionless number.which is explained belawensionless Number: A dimensionless number guantity whit
describes a certain physical system and whichpigra number without any physical units. Such a remibtypically definedas ¢
product or ratio of quantities which do have unitssuch a way that all units cancel
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Question: what is Relative Frequency

Answer: About tally bars: In construction of frequency distition, when the number of observations is latgy bars help us tavoid
counting the numbers in the data again and adgaive use frequency numbers directly, we have td welaoledata many times f
determining the frequency of every class. So, thlys save our time and energy. The numbers in elass are referred tac
frequencies. Example: Suppose the numbers of eliloir 20 families are as follows: 2, 3, 0, 4, 4514,8,5, 3,6, 6,0, 2, 2, 7, 6,
8 We arrange these values in frequency distributiarmber of children Tally frequency O || 2 1 |13 3|24 ||||%]| 26 ||| 3 7 |
8 || 2 Total 20 Note that we have used two tallyksiéor O, as it is repéad two times and one tally mark for 1 as it ise@ed onc
and three tally marks for 2 as it is repeated thiees and so on. The relative frequency of a cisdke frequency of thclas:
divided by the total number of frequencies of thess andd generally expresses as a percentage. Examplewdigéts of 10
persons were given as under: Relative frequendyg ileight No. of persons (f) Relative frequency-662 5 5/90 = 0.056 6365 8
8/90 = 0.089 66 — 68 42 42/90 = 0.467 69 — 71 29@% 0.3 72 — 74 8 8/90 = 0.08 Total 90

Question: Define MEAN DEVIATION.

Answer: Mean Deviation: As quartile deviation measuresdispersion of the datset around the median. But the problem is thastime o
the deviations of the values from the mean is 2matatter what the amount of dispersion in a datais, this quantity will alwa
be zero, and hence it cannot be used to measudssthersion in the datset.) By ignoring the sign of the deviations wel adhieve
a NON-ZERO sum, and averaging these absolute €ifters, again, we obtain a npero quantity which can be used as a mei
of dispersion. This quantity is known as the MEAR\JATION. As the absolute deviations of the obséimas from their mea
are being averaged, therefore tmmplete name of this measure is Mean Absolute ddewvi but generally, it is simply call
“Mean Deviation”.

Question: what is positively and negatively skewed?also ermdout the what is CUMULATIVE FREQUENCY DISTRIBUDN.

Answer: A frequency digtbution or curve is said to be skewed when it despiom symmetry. If the right tail is longer tlestribution is
positively skewed and if the left tail of the dibtrtion is longer, the distribution is said to begatively skewed. Cumative
frequency distribution: A cumulative frequency distition is a plot of the number of observationliirig in or below an interval.
The graph shown here is a cumulative frequencyibligion of the scores on a statistics test.

Question: How can we make the class boundries?

Answer: To find the class boundary of first class, firsthg find the difference between the upper classt lohfirst class (groupand lowe
class limit of second class; secondly we divide thifierence by two. Then we subtract thegulting value in each lower class li
of each class and add in upper class limit of eda$s in such a way we can make the class bousd&iae example: For theate
given below, we can make class boundaries easdta:[Class Limits Class Boundaries 3.5-4.4 3.45-4.5-5.4 4.45-5.45 5.64
5.45-6.45 Firstly, we find the difference betwee#&(dpper class limit of first class) and 4.5(lovetass limit of second class). 4.5-
4.4=0.1 Secondly, we divide the difference by 2/2=0.05 Finally we dutract this resulting value from 3.5 and we ge63A4nd
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then we add this value in 4.4 and we get 4.45 arwhs

Question: why we use dot plot and what is the main purpogéisfeven we have so many other ways to plot &éta d

Answer: DOT PLOT: Adot plot is a way of summarizing data, often useeéxploratory data analysis to illustrate the mégatures of th
distribution of the data in a convenient form. Rominal or ordinal data, a dot plot is similar tbar chart, with the lva replace
by a series of dots. Each dot represents a fixewbeu of individuals. For continuous data, the dot [ similar to a higogram, witt
the rectangles replaced by dots. A dot plot caa hddp detect any unusual observations (outliersany gaps inhe data set. Tt
horizontal axis of a dot plot contains a scaletfa quantitative variable that we want to represéhe numerical valuefaact
measurement in the data set is located on thedraakscale by a dot. When data values repeatddteare placed above o
another, forming a pile at that particular numdrioeation.

Question: what is difference between Quartiles and percemtile

Answer: Quatrtile: The values which divide the distributioto four equal parts are called quartiles. Quastillivide the data into four equal-
sized and nowverlapping parts. One fourth of the data lies Wwelbe Q1 (first quartile). Half of the data liesld& Q2 (secon
quartile) similarly, three quarters of the datas llzelow Q3 (third quartile) Note€Q2 (second quartile) is also known as mec
Percentiles: Percentiles are values that dividenapte of data into one hundred groups containisdgaas possible) equaumber:
of observations.

Question: What is the relation b/w Arthimetic, Geometric arfdrmonic Mean explain mid-range as well.

Answer: Relation between arithmetic mean, geometric meah rearmonic mean is given below: Arithmetic Mean eo@etric Mea
>Harmonic Mean l.e. for a data arithmetic meanreater than geometric mean dmtmonic mean. And geometric mean is gre
than harmonic mean. Mid Range: Mid range is thih@etic mean of the smallest and largest value.

Question: what is empirical relation and why we use it.

Answer: Empirical Relation: In a single-peaked dueency distribution, the values of mean, median &den coincide if the frequen
distribution is absolutely symmetrical. But if tieegalues differ, the frequency distribution is stadbe skewed. Experiea ha
shown that in unimodel curve of moderatewkness, the median is usually between mean& moddeatween them the followil
approximate relation holds good. MEAN-MODE = 3(MEANMEDIAN) OR MODE = 3MEDIAN —2MEAN The empirice
relation does not hold in case of J-shaped or edhe skewed distribution.

Question: How we select the number of classes for a givea set?

Answer: The number of classes actually depends on theo$idata. When the data are sufficiently large, ihenber of classes shaulie
between 10 and 25. In the ranges providggou the no of classes can be 5, 10 or moreuseda depends upon the no of value
the data.As there is no hard & fast rule to deteenthe no of classes. H.A.Sturges has proposednairieal rule for detenining
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the number of classes into whialset of observation should be grouped. The rute=ist3.3 log N Where K denotes the numbe
classes & N is equal the total number of obsermatior example if there are 100observations, thenheve K=1+3.3(2.00
=7.6i.e=8 classes This rule is rarely used in pract

Question: What are the usefulness of frequency poygon?

Answer: Frequency polygon: A graph that consists of lingnsents connecting the points formed by the int¢iceof the class midpot
and the class frequency. A frequenojygon can be used for comparing two or more dets $t also gives roughly position of
mode, some idea of skewness and kurtosis of thecur

Question: Define frequency and how a frequency distributformed?

Answer: Frequency: It is a recd of how often each value (or set of values) @f viariable in question occurs. It may be enhangethé¢
addition of percentages that fall into each catgddeps in Frequency Distribution: Following are thasic rules to consict
frequency distribubn: 1. Decide the number of classes into whichdae are to be grouped & it depends upon theddidata. 2
Determine the RANGE (difference between the smiaBésrgest values in data) of data. 3. Decide wheréocate the classntiit
(numbers typially use to identify the classes). 4. Determine thaming class limits by adding the class interepleatedly. *
Distribute the data into classes by using tallyksand sum it in frequency column. Finally, tote frequency column teee the
all data have been accounted for.

Question: Define Qualitative and Quantitative variable.

Answer: Qualitative Variable: A variable based on categariata. if the characteristic is non-numericalhses education, sex, egelor,
quality, intelligencepoverty, satisfaction, etc. the variable is reférne as a qualitative variable Quantitative VarmalA variable
based on quantitative data. A variable is calleguantitative variable when a characteristic carexgressed numericallyush a:
age, weight, income or number of children

Question: How we guess which chart is best for the data?

Answer: WE use different charts to represents differenesypf data. As we use pie chart & bar graph toesegt the single varibanc
multiple bar & compaent bar chart to represent the two or more vagbf the data. The component bar chart shouldsbe
when we have available to us information regardotgls and their components. BUT multiple bar clséiduld be used when we
have the data, which do not add up to give usdtaity of some one thing. e.g. imports & exports

Question: what is the difference between the line chart amghke bar cha?

Answer: We use bar chart as well as line chart to besesgmt the data. In Histogram we use Class Bourgdalamg Xaxis where as |
frequency polygon we use Mid point alongaXis HISTOGRAM: A histogram consists of a set ofaadnt rectangles whose ba
are marked off by class boundaries along the X;aaisl whose heights are proportional to fitegjuencies associated with
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respective classes. FREQUENCY POLYGON: A frequepalygon is obtained by plotting the class freques@gainst the mid-
points of the classes, and connecting the pointbsained by straight line segments

What is the importance of class boundaries?

Class Boundaries: The true class limits of a ceknown as its class boundaries It should bedribi the differencediween th
upper class boundary and the lower class boundaagyoclass is agpl to the class interval. The problem with clagsnvals is th
space between the intervals. To solve this probt#ass boundaries are used. Class boundaries respace between intergaby
dividing it in half. One half is added to the upfierit of one interval and the other half is subtractednftbe lower limit of the ne:
interval. By subtracting the class interval fronpapclass boundary of first class we can find tveer class boundary of first class.

Waht is the difference between Component bar adtMultiple bar chart.

We use the Component bar chart & Multiple bar cletording to the requirement of presentation db.denultiple bar é
component bar chart to represent the two or moriahlas of the data. Theomponent bar chart should be used when we
available to us information regarding totals aneirtitomponents. But multiple bar charts should seduwhen we have thetda
which do not add up to give us the totality of soome thing. e.g. imports &xports. Component bar charts: They are us
represent the cumulation of the various componeindsita & percentage. Multiple bar charts:

what is the telly and its adventages?

TALLY MARKS: These are used to show that how manyes a value appears in a data. This is a methokosfiag frequency ¢
particular class. We use Tally marks for the comere for making the frequency distribution assed to record each & exy
value fall in the particular class & after addihgin we write it in the digit in the frequency colam

Explain the difference between interval and ratials and the concept of zero point in these scales.

Interval Scale: A measurement scale possessingsdart interval size (distandeut not a true zero point, is called an intesedle
Temperature measured on either the Celsius or @heeRheit scale is an outstanding example of iatesgale because thensa
difference exists between 200 C (680 F) and 30860 F) as betweeno5C (410 F) and 150 C (590 F). It cannot be saad ¢
temperature of 40 degrees is twice as hot as aetetype of 20 degree, i.e. the ratio 40/20 has eanimg. The arithmetioperatior
of addition, subtraction, etc. is meaningful. Ins between djacent scale values are equal with respect thiébwt being
measured. E.g., the difference between 8 andieisame as the difference between 76 and 77. Bedile: It is a speci&ind of ar
interval scale where the sale of measurement liage@ero point as its origin. The ratio scale is usedheasure weight, volun
distance, money, etc. There is a rationale zerntgor the scale. Ratios are equivalent, e.g.réi® of 2 to 1 is thesame as tr
ratio of 8 to 4. The, key to differentiating intahand ratio scale is that the zero point is megfnirfor ratio scale.

What is the differnce between statistics and sia#is
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Statistics: Statistics is a branch of mathematies $tatistics is a subject) which involvige collection, organization, interpretati
and presentation of data (information). The goabismake some sort of inference about the dataythathave collected &., mor¢
than half of the class spent one hour in doing thihamework) Statistic: It is a numerical quanttmputed from the sample

Define absolute error.

The difference between the measured value of atiqpamd its actual value , given by This differenis called an absoluggror.
We use it because a contous variable can never be measured with perfeenéiss because of certain habits and prac
methods of measurements, instruments used, eteé¢hsurements are thus always recorded correbetodarest units and riee
are of limited accuracy. Thectual or true values are, however, assumed to. &dsexample, if a student’s weight is recorde &€
kg (correct to the nearest kilogram), his true \Weig fact lies between 59.5 kg and 60.5 kg, whegeaveight recorded &.00 k¢
means the trueveight is known to lie between 59.995 and 60.005Tkws there is a difference, however small it rhaybetwee
the measured value and the true value. This satepérture from the true value is technically knasnthe error of measment
In other words, if the observed value and the walae of a variable are denoted by x and x + ee@sgely, then the difference (x
e) — X, i.e. e is the error. This error involves tit of measurement of x and is therefore caledbsolute error.

What is cumulative frequency distributation?

It is the tabular presentation of the number ohdegms whose numerical values is less than a graére. To obtain cumative
frequency distribution, we add the frequencieswffeequency table colunwise, we obtain the column of cumulative frequesy
The Cumulative frequency of the last class is tima sf all frequencies in the distribution.

what is Strata and Stratum?

A sample selected from a population which has l#eided into a number of noaverlapping groups or sub populations ce
strata, such that part of the sample is drawnrettaian from each stratum.

Are quantitative and qualitative variables were sditke Discrete and continuous variables?

Quantitative Variable: It is a variable that canrbeasured numerically. e.g. heights, yield, agaghteData collected osuch ¢
variable are called quantitative data It is of tiypes: (i) Discrete Random Variable A discrete @ndvaiable is one that can ta
only a discrete set of integers or whole numbeos.discrete variables values are obtained by cogrgrocess. For examplié we
toss three dice together, and let X denote the eurmabheads, then the random variable X cstssof the values 0, 1, 2, anc
Obviously, in this example, X is a discrete randmamable A discrete random variable represents tdata such as the nuetbol
persons in a family, the number of rooms in a hptise number of deaths in an accidehe tncome of an individual, etc. |
Continuous Random Variable A variable is callecdbatimuous variable if it can take on any valuedi@@l or integral—within a
given interval, i.e. its domain is an interval wah possible values without gapsorFcontinuous variables values are obtaine
measuring process. A continuous variable represeassurement data such as the age of a persdmeitiie of a plant, theveight
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of a commodity, the temperature at a place, etpp8se, you and | both meas the heights of a group of people. We shouldhg
same value for each person. Height is a quanttatariable that we can measure. This is true fgr\amiable where we casay
"how much?" or "how many?" Qualitative Variableidta variable thatannot assume a numerical value but can be cledsiftc
nonnumeric Categories e.g. gender, hair color,theshtus. Data collected on such a variable iea¢a qualitative data or non-
numeric data. . Suppose, you and | both judge timesty of a goup of people. We may well get different answersefach perso
Honesty is a qualitative variable that we judgéeathan measure. This is true for any variablectviare qualify only asrhore” ol
"less" You and | categorize the gender of a graupeople. Although we should get the same value fohgerson. Gender is or

a qualitative variable that we categorize rathantmeasure. This is true for any variable we juaiy&type A", "type B" etc.

Question: Explain the use of word STATISTICS in singula & rlisense.

Answer: Latin words status, meaning a political state igelved to be the origin of the word “statistics’a8stics: Today the wdrstatistics i
used in three different meaning. Firstly, it is dise the sense of data for exale price statistics, death statistics etc Secqntlly
used as the plural of the word “statistic” meanthg information obtained from the sample data. dlijrit means the sciee of
collecting, presenting, analyzing, and interpretimg numerical facts obtained as a result of aegurv

Question: State about the types of statistics ?

Answer: Statistics as a subject is divided into descriptarel inferential statistics. Descriptive Statisticses graphical and nemical
techniques to summarizend display the information contained in a datalsé&trential Statistics uses sample data to malgsobn:
or predictions about a larger population of data.

Question: What is bais and how it is differnt from randomoefr

Answer: A systematic eor which deprive our resluts from there represérgaess. Biase id different from random error ia #ence th
random error balance out in the long run while disscumulative (addition of error) and does natdomee balance out in Ignthe
run.

Question: What are the basic techniques to better understatidtics because i am a new student in this &aldli have heard that it is very tough subject.

Answer: The objective of this course is to provide knowlkedd basic concepts that will incale in the students an attitude of statistical

probabilistic thinking, and will enable them notlypto apply statistical techniques to reabrld problems but also to use Statis
as a tool for data-based research.You are prowigedtatistics matial in the form of CD’s and Handouts and thighe bette
source to understand the Statistics. Listen andlystuis material and also do practice on it angoidi have any problem pyour
gueries on MDB.

Question: write a brief note on statistics.
Answer: The word “Statistics” which comes from the Latinna®e status, meaning a political state, originalgamt information usefub the
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state, for example, information about the sizepagulation sand armed forces. But this word has acguireddifferent meaning:
* In the first place, the word statistics refersSnamerical facts systematically arranged”. In thé&se, the word staiiss is alway
used in plural. We have, for instance, statisticgrizes, statistics of road accidents, stats of crimes, statistics of births, statis
of educational institutions, etc. In all these epées, the word statistics denotes a set of nunedata in the respectvfields. Thit
is the meaning the man in the street gives to thel \Btatisticand most people usually use the word data insteldthe secon
place, the word statistics is defined as a disogplihat includes procedures and techniques usedliect process and dgae
numerical data to make inferences and to reseacisidnsin the face of uncertainty. It should of coursebaene in mind the
uncertainty does not imply ignorance but it refiershe incompleteness and the instability of datlable. In this sensehe worc
statistics is used in the singular. As it embedi®re of less all stages of the general proceksaafing, sometimes called scient
method, statistics is characterized as a scierfugs The word statistics used in the plural refera set of numerical farmation an:
in the singular, denotes ghscience of basing decision on numerical datashtuld be noted that statistics as a subje
mathematical in character. « Thirdly, the word istais are numerical quantities calculated from gl@nobservations; a gie
guantity that has been sollegted is called a statistic. The mean of a sarfgilénstance is a statistic. The word statisteglura
when used in this sense. Formal Definition of Stes: Statistics is a branch of mathematics whivlolves the collection
organization, intgretation, and presentation of data (informatidrf)e goal is to make some sort of inference abmeitdiata the
you have collected (i.e., more than half of theglspent one hour in doing a math homework).

Question: Define sample and Probability.

Answer: Sample: A sample is a group of units selected fadarger group (the population). By studying theagke it is hoped to dvavalid
conclusions about the larger group Probability: ibability provides a quantitative description betlikely ocarrence of .
particular event. Probability is conventionally esgsed on a scale from 0 to 1; a rare event hastalplity close to Oa very
common event has a probability close to 1

Question: what is startified random sampling?

Answer: Stratified Sampling: A stratified sample is obtalrgy taking samples from each stratum or gudip of a population. When \
sample a population with several strata, we gelyeradjuire that the proportion of each stratumhia sample should be tkame a
in the population. Stratified sampling techniques areegally used when the population is heterogeneouslissimilar, wher
certain homogeneous, or similar, sutpulations can be isolated (strata). Simple randampling is most appropriate when
entirepopulation from which the sample is taken is honmegels. Some reasons for using stratified sampheg simple randoi
sampling are: the cost per observation in the sunvay be reduced; estimates of the population patensimay be wanted feact
sub-population; Increased accuracy at given cost.

Question: What is Simple Random Sampling?

Answer: Simple Random Sampling: Simple random samplingeshiasic sampling technique where we select a grbapbjects (a sample)
for study from a larger grou@ population). Each individual is chosen entit@yychance and each member of the population h
equal chance of being included in the sample. Eperssible sample of a given size has the same ehainselection; i.e. eh
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member of the population is equally likely to b@sén at any stage in the sampling process

Question: what are the basic statistical techniques.

Answer: summarization, graphical representation, averagiggersion, regression, correlation, index numbeibasic statistical techniques.
Question: Statistics can help in computer give an example .

Answer: Statistics is a science of facts and figures. Shigject is equally important as other subjectstis$izs is a disciplinghat has find

application in the most divee fields of activity. It is perhaps a subject tlabuld be used by everybody. Statistical techrsdpsn(
powerful tools for analyzing numerical data aredusealmost every branch of learning. In all aresatistical techniquegre bein
increasinty used, and are developing very rapidly. StatsstecInformation Science and Information Scienc&tatistics. It is a
applicable science as its tools are applied tecdinces including humanities and social sciences.

Question: Explain the measuring scales with examples.

Answer: Measurement Scales: By measurement scale, we yisnadn the assigning of number to observationsbfcts and scaling is a
process of measuring. The four scales of measutsnaga briefly mentioned below: NOMINAL SAA: The classification ¢
grouping of the observations into mutually exclesgualitative categories or classes is said totitatesa nominal scald&=xample
Students are classified as male and female. Nurhl@ard 2 may also be used to identify thegse tategories.. ORDINAL O
RANKING SCALE: It includes the characteristic ofn@minal scale and in addition has the property rodleong or ranking c
measurements. For example, the performance ofrasider players) is rated as excellent, good fajpamr, etc. Number 1, 2, 3.
etc. are also used to indicate ranks. The onlytioelghat holds between any pair of categoriehat bf “greater than”qr more
preferred). INTERVAL SCALE: A measurement scale ggssing a constant interval size (distarimg) not a true zero point,
called an interval scale. Example: Temperature oredson either the Celsius or the Fahrenheit ssad@ outstanding exargpof
interval scale because the same difference exésigelen 200 C (680 F) and 300 C (860 F) da&/éen 50 C (410 F) and 150 C (¢
F). It cannot be said that a temperature of 40 ekegis twice as hot as a temperature of 20 degeedhe ratio 40/20 lsanc
meaning. The arithmetic operation of addition, satiton, etc. is meaningful. RATIO SCALH:is a special kind of an inter
scale where the sale of measurement has a trugagoas its origin. The ratio scale is used t@suee weight, volume istance
money, etc. The, key to differentiating intervatiaatio scale is that the zero point is meaninfyfukatio scale

Question: Is internet the cheapest mode for statistical ¢atmn? What kind of graphs do we need for thisjectt? What is the Trédtibnal method of writing down tt
statistical data/information? Are there any peoygs(Comuter Softwares) of Statistics for appropriagnipulation of the data? What kind of scale @st
commonly used in our country?

Answer: Is internet the cheapest mode for statistical ¢alimn? Statistics is a discipline that has fingplecation in the most diverse fiel
of activity. It is perhaps a subject that shouldused by everybody. Statistical techniques beingepful tools for analying
numerical data are used in almost every branclearhing. In all areas, statistical techniques laeing increasingly used, and
developing very rapidly. data sent over the Inteoomsists of discrete packets that can followedéht channels in a ssence ove
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time and rejoin at the final destination, in a @ss known as packet switching.rRbat reason, important information was abl
flow around damaged or destroyed cables and tefepbBwitching equipment. What kind of graphs do wecdfor this subjec
Graphs exhibit a relationship, often functionaliveen two sets of numbers asea af points having coordinates determined by
relationship. Graphs are used to illustrate quatinig relationships. Details of all graphs are giwe next few lecturesiVhat is the
Traditional method of writing down the statisticddta/information?Factual information, especially information orgadzfor
analysis or used to reason or make decisions|edcdhta. The most important part of statisticatkne collection of dat. There ar
two types methods of collecting data. Primary aedd®darydata: When people think of market research, thag te think o
collecting data directly from customers, prospeatxther stake holders (this is called primaryadadllection). Howeveisecondar
data can also provide a rich source of informat®econdary data are data that already exist instinglapecific reports, previol
research on the topic of interest, or data fromoeganization’s own data base. Qualitative sourdesecondary data incled
magazine and newspaper articles and annualteepbindustry participants. Data can be represgniby graphs, charts and tab
You will study in details about these. Are therg anograms(Comuter Softwares) of Statistics forrapgate manipulationfahe
data? We use SPSS software for statisieg the use of this software is not included @urycourse. What kind of scale is
commonly used in our country? All scales are eguatiportant and useful. We use scales for two nramsons. The sc:
determines the amount of information contdime the data. The scale indicates the data surmmatan and statistical analyses 1
are most appropriate.

Define Hypothetical population and non random samgpl

Hypothetical population: A population is not ne@egy real; it may be hypothetical or imaginary. For example, onotes of al
experiment, that is carried out infinitely, makéypothetical population. It consists of all con@die ways in which anvent cat
occur, e.g. all possible throws of a die. Such pufation does not exist in an actual manner buiniy to be thought of. Non-
random Sampling: ‘Nonrandom sampling’ implies tkiad of sampling in which the population units drawn into the sampleyb
using one’s personal judgment. In this samplingspeal judgnent (of an every person) decide that which sargpiinit (of
population) should be selected for the sample.

What is the difference between quantitative anditgtiae?

Quantitative variable: A variable is called a quiatitve varable when a characteristic can be expressed nuatigrstich as ag
weight, income or number of children. QUALITATIVEaxable: A variable if the characteristic is noamerical such as educati
sex, eye-colour, quality, intelligence, povertytigacion, etc. the variable is referred to as a quahtavariable. A qualitativ
characteristic is also called an attribute.

What's the role of statistics in today’s life? Alsghat’s the difference between statistics andptiobability? Both are same subject?

Statistics is a science of facts and figures. Bhigect is equally important as other subjectstis$ies is a disciplinghat has find
application in the most diverse fields of activiltyis perhaps a subject that shobllused by everybody. Statistical techniques t
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powerful tools for analyzing numerical data aredusealmost every branch of learning. In all aresatistical techniquegre beiny
increasingly used, and are developing very rapifatistics is Iformation Science and Information Science is Stesislt is ar
applicable science as its tools are applied tes@dnces including humanities and social scierf8egistics is dividednto two mair
areas: Descriptive Statistics; all the charts,esmbihd graphs are examples of descriptive statif®Ricdability theory is not need
for this part. Inferential Statistics; all the stéital tests in inferential statistics are basadpoobability theory. W can safely se
that probability theory ishie backbone of Inferential Statistics. The Imparéanf Statistics H.G. Wells anticipated that stiidd
thinking (numerical literacy) would one day be asessary for efficient citizenship as the abildyéad and write. Statics allow:
a trainedperson to see the significance of data, the relship between seemingly unrelated phenomena, adicpmwhat ma
happen in the future or determine what may havedragd in the past. The study and collection of degamportant in the ark of
many pofessions, so that training in the science of ®fafi is valuable preparation for a variety of ease Each month, fi
example, Government statistical offices releaseldtest numerical information on unemployment amithtion. Economists ah
finandal advisors as well as policy makers in governmamti business study these data to make informedioles. Marke
research data that reveal consumer tastes influamsi@ess decisions. Farmers study data from frets of new crop vaeties
Engineers gather data on the quality and relighafftmanufactured products. Insurance agenciesicisry tables to determineeth
likelihood that you will have a car accident andladjust your premiums accordingly. Doctors musterstand the origin @n
trustworthiness of the data that appear in megazahals if they are to offer their patients thesmeffective treatment @bors cal
determine the likelihood that you will develop canor a have a heart attack. Political scientisks statistics to dermine hov
citizens feel about current issues and their Iladd to vote for a particular candidate. Statisisca science of factsnd figures
This subject is equally important as other subjeStatistics is a discipline that has finds appicain the most diverse fields
activity. It is perhaps a subject that should bedusy everybody. Statistical techniques being paweévols for analyzingiumerica
data are used in almost every branch of learnmg@lllareas, statistical techniques &eing increasingly used, and are develc
very rapidly. Statistics is Information Science dnfbrmation Science is Statistics. It is an apgbile science as its tisoare applie
to all sciences including humanities and sociaérsoes. Statisticssidivided into two main areas: Descriptive Statsstiall the
charts, tables and graphs are examples of deserigtatistics. Probability theory is not neededtifos part. Inferentiabtatistics; al
the statistical tests in inferential statistics laased on probability theory. We can safely say pinabability theory is the backbao
of Inferential Statistics. The Importance of Stats H.G. Wells anticipated that statistical thimdi(numerical literacyyvould one
day be as necessary for effidi@itizenship as the ability to read and write.tiStecs allows a trained person to see the sigarifte
of data, the relationship between seemingly uredlghenomena, and predict what may happen in theefor determine whahay
have happened in thgast. The study and collection of data are importathe work of many professions, so that trainimghe
science of statistics is valuable preparation fuaaety of careers. Each month, for example, Govent statistical offies releas
the lates numerical information on unemployment and inflati Economists and financial advisors as well d&yanakers ir
government and business study these data to mékenied decisions. Market research data that res@@umer tastes influea
business dasions. Farmers study data from field trials olvrerop varieties. Engineers gather data on theitguatd reliability o
manufactured products. Insurance agencies useradtides to determine the likelihood that you vkidlve a car accident and will
adjust your premiums accordingly. Doctors must ustd@d the origin and trustworthiness of the datt Bappear in medic
journals if they are to offer their patients thesmneffective treatment Doctors can determine tkelihood that you willdevelg
cancer or a have a heart attack. Political scisntise statistics to determine how citizens fe@ualzurrent issues aniheir
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likelihood to vote for a particular candidate.
What is the roal of Statistics and Probability i8(Bommerce).

The Importance of Statistics H.G. Wells anticipatieat statistical thinking (numerical literacy) wdwne day be as necasyg for
efficient citizenship as the ability to read andteur- Statistics allows a trained person to seestpnificance of data, the relationst
between seemingly unrelated phenomena, and pretet may happen in the future or determine what haye happened in t
past. The study and collection of data are imporitanhe work of many professions, so that trainimghe science of statistics
valuable preparation for a variety of careers. Eacmth, for example, Government statistical officelease the latest nemcal
information on unemployment and inflation. Econasiasnd financial advisors as well asipplmakers in government and busir
study these data to make informed decisions. Madssarch data that reveal consumer tastes infueusiness decisionsafmer:
study data from field trials of new crop varietiednsurance agencies use actuahjds to determine the likelihood that you
have a car accident and will adjust your premiuctoalingly. A modern administrator whether in palar private sector les or
statistical data to provide a factual basis foriglen. A businessman, andustrial and a research worker all employ statt
methods in their work. Banks, Insurance companies @overnment all have their statistics departmehtsocial scientist e
statistical methods in various areas of socio-egoadife of a nation.Ilt is sometimes said that “a social scientist withar
adequate understanding of statistics, is oftenthkeblind man groping in a dark room for a blaakthat is not there.

what is the difference between inferential and dptee statistics?

Descriptive Statistics: Methods of organizing, suanizing, and presenting of data in an informatiaywits grounds are mgare o
central tendency and measure of dispersion. Infiatestatistics: The methods used to find out stwingtabout a population, bas
on a sample.

What is the role of Statistics and Probability cemmed to Information Technology and what is meanb@bility?

The Importance of Statistics H.G. Wells anticipatiealt statistical thinkingnumerical literacy) would one day be as neceskai
efficient citizenship as the ability to read andteurStatistics allows a trained person to seesipeificance of datahe relationshi
between seemingly unrelated phenomena, and pretet mayhappen in the future or determine what may haveérged in th
past. The study and collection of data are imporitathe work of many professions, so that trainimghe science of statics is
valuable preparation for a variety of careers. Eadmh, for example, Government statistical offices aske the latest numeri
information on unemployment and inflation. Econasiand financial advisors as well as policy makergovernment and bussss
study these data to make informed decisions. Madsstarch data that reveal consumer tastes influsrgiaess decisions. Farm
study data from field trials of new crop varieti€&ngineers gather data on the quality and relighdf manufactured pragts
Insurance agencies use actuary tables terae the likelihood that you will have a car aerit and will adjust your premiut
accordingly. Doctors must understand the origin gngtworthiness of the data that appear in medaahals if they areat offer
their patients the most effective dtenent Doctors can determine the likelihood that will develop cancer or a have a heart atl
Political scientists use statistics to determinev haitizens feel about current issues and theirlihk®d to vote for a pdicular
candidate. IMPORTANCE P STATISTICS IN VARIOUS FIELDS As stated earlierta8istics is a discipline that has fir
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application in the most diverse fields of activilyis perhaps a subject that should be used brybudy. Statistical tdmiques bein
powerful tools for analyipg numerical data are used in almost every brafi¢barning. In all areas, statistical techniquieszeing
increasingly used, and are developing very rapifllynodern administrator whether in public or prevaector leans on ststiical
data to proude a factual basis for decision. A politician ustdistics advantageously to lend support and aces® his argumer
while elucidating the problems he handles. A bussn®an, an industrial and a research worker all @gihtistical methods in their
work. Banks, Insurance companies and Governmehta# their statistics departments. A social sisenses statistical rigods ir
various areas of socio-economic life of a natians Isometimes said that “a social scientist withamw adequate und#anding o
statistics, is often like the blind man gropingailark room for a black cat that is not there”.Rtality is the numerigl measure ¢
uncertainty. It tell us how likely it is to happarcertain event. In any experiment there are cepassible outcomes; the set of
possible outcomes is called the sample space a&xperiment. To each element of the sample spaeetf each possibleittome
is assigned a probability measure between 0 anttlisive (0 is sometimes described asresponding to impossibility, 1
certainty). Furthermore, the sum of the probabititgasures in the sample space must be 1. P(A) Niliheber Of Ways Event A
Can Occur The Total Number Of Possible Outcomd@hg.classical definition of probability Therobability P(A) of an event A
equal to the number of possible simple events (més) favorable to A divided by the total numbepas$sible simple eventd the
experiment, i.e., P(A) =m/n Where m = number of #h@mple events favorable to A. 2. Thelative frequency definition
probability The probability of an event A can bepagpximated by the proportion of times that A occutsen the experiment is
repeated a very large number of times. 3. Axiomagfnition of probability With each randonvent A in a field of events S, the
is associated a namegative number P(A),called its probability. Thelmbility of the certain event E is 1, i.e., P(E)fAddition
axiom) If the event A1, A2, ..., An are mutuallychxsive events then P(Al+ A2+ ...+An)= P(A1)+P(A2)4#P(An)

explain the Porpotional Allocation and Hypothetipapulation.

Proportional Allocation means when the total sangue is distributed among different strata in jpmbin to the sizes oftrata
Hypothetcal means Conditional. it is used with the Popafai& A hypothetical population is defined as thggeegate of all th
conceivable ways in which a specified event carpbap

what is Sampled and Target Population?

Target populatio The target population is the total populationvidrich the information is required. For exampleyatu were t
conduct a survey about the most popular types rsficaLahore, then the target population would berg car in Lahore. Sapted
Population: Sampled population is that from whictaenple is chosen.

Explain the multi-stage samplig.

Multistage sampling is a complex form of clustempéing. Using all the sample elements in all thiected clusters may |
prohibitively exgensive or not necessary. Under these circumstanugdistage cluster sampling becomes useful. lastdausing
all the elements contained in the selected clustbesresearcher randomly selects elements frorm elaster. Constructinghe
clusters is lte first stage. Deciding what elements within thester to use, is the second stage. The techngusad frequent
when a complete list of all members of the popatatioes not exist.
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How we can plan right QUESTIONNAIRES for the intexdaudince.

COLLECTION THROUGH QUESTIONNAIRES: This method isnsidered as the standard method for routine bssiaar
administrative inquiries. Questions should be ferigf, very simple, and easy for all respondentartswer, clearly wordechd no
offensive to certain respondents.

Define random sampling.

In random sampling, all items have some chanceletson that can be calculated. Five common ransampling techniquesar
simple random sampling, systematic sampling, §igdtsampling, cluster sampling, and multi-stagagang

sampling frame and sampling units.

The list or map that identifies every unit withimettarget population is the sampling frame. Suchaa or list is needed soath
every individual member of the population can benitfied unambiguously. The individual membersha target population vase
characteristics are to be measured are the sampiitsy

What is Ogive and polygon.
In statistics, an ogive is the curve of a cumukatistribution function. polygon and ogive are same
What is simple random and stratified sampling.

Simple random sampling: With simple random samplaarh item in a population has an equal chaf@eclusion in the sampl
Stratified sampling: In stratified sampling, thepptation is divided into groups called strata. Angée is then drawn fromwithin
these strata. Some examples of strata commonlylusé#ae ABS are States, Age and Sex. Oslteata may be religion, acadetr
ability or marital status.

Define cluster sampling.

Cluster sampling divides the population into grques clusters. A number of clusters are selectedlomly to represent the
population, and then all units within selected ®@us are included in the sample.

ACCEPTANCE AND REJECTION REGIONS.

ACCEPTANCE AND REJECTION REGIONS: All possible vakiwhich a tesstatistic may assume can be divided into
mutually exclusive groupne group consisting of values which appear todsesistent with the null hypothesis (i.e. valudsoh
appear to support the null hypothesis), and therdtaving values which lead to the rejection ofrin# hypothesis The fst grouy
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is called theacceptance region and the second set of valuemisrkas the rejection region for a test. The rgactegion is als
called the critical region.

Question: Null & Alternative hypothesis:

Answer: Null hypothesis: The hypothesis tentatively assuimaelin the hypothesis testing procedure. or A hyfiothesis, generally deno
by the symbol HO,is any hypothesis which is to dsted for possible rejection or nullification undlee assumption that i true
Alternative hypothesis: The hypothesis concludeldedrue if the null hypothesis is rejected. dénoted by H1.

Question: What is stem and leaf method?

Answer: Stem and leaf display is the method of summaridetg in such a way that no information in the dsatast.

Question: Relation between A.M,G.M and H.M.

Answer: Relation between arithmetic mean, geometric meah rearmonic mean is given below: Arithmetic Mean eo@etric Mea

>Harmonic Mean l.e. for a data arithmetic meanreater than geometric mean and harmonic mead.g&ometric mean is grea
than harmonic mean.

Question: Quartiles & their Uses.

Answer: Quartile: The values which divide the distributioto four equal parts are called quartiles. Quastdivide the data into four equal-

sized and non-overlapmnparts. One fourth of the data lies below the @%t(quartile). Half of the data lies below Q2 ¢eac
guartile) similarly, three quarters of the data lleelow Q3 (third quartile) Q2 (second quartilepiso known as mediatise o
guartiles: In ordr to describe a data set without listing all tla¢ad we have measures of location such as the em@hmediar
measures of spread such as the range and starelaatiah. Quartiles are also used to describe #ia ith combination witlothel
measureskor example they are used in five number summarthefdata. The five number summary, i.e., the mimmQ1, Q:
(median), Q3, and maximum, give a good indicatibrwbere data lie. The five number summary is somes$i represents
graphically as a (box-and-)whisker plot.

Question: What is Discrete Random Variable?

Answer: Discrete Variable: A variable that is made up dtidct and separate units or categories and ist afdke times, countednly in
whole numbers. Or Discrete Random Variable: Acdite random variable is one that can take onlyserete set of integers
whole numbers. For discrete variables values at@rmdal by counting process. For example, if we tbhes=e dice togethernd let X
denote the number of heads, then the randarable X consists of the values 0, 1, 2, and BviQusly, in this example, X is
discrete random variable A discrete random variageesents count data such as the number of gers@nfamily, the nundr of
rooms in a house, the number of deaths in an aagittee income of an individual, etc.
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What is Continuous Random Variable?

Continuous Random Variable: A variable is callecbatinuous variable if it can take on any valuesfiaal or integral—within a
given interval,i.e. its domain is an interval with all possiblduss without gaps. For continuous variables vahresobtained t
measuring process. A continuous variable represeassurement data such as the age of a persdmeititeé of a plant, theveight
of a commodity, the temperature at a place, etc.

Explain coefficient of skewness & its formula.

The 'Coefficient of Skewness' shows the tendendii@tlata set values to 'bunch' at one end ofgtslalition, with the alues at th
other end being relatively dispersed. The mode is thesoreaindicating the value where most bunching happ8kewness

measured by working out the extent to which the endeparts from the mean. If the mode is towarddawer values in the da
set, then the skewness is said to be positivepigdurs towards the higher values, the skewnessgative. Sk = meanmode/ S.D
An alternative formula for the coefficient of skesas is often used. (This is based on the knowlddgehe difference betwedine
mean and the mode is generally about three tingeditference between the mean and the median): Skwean - median) / S.D.

What is Co-efficient of variation?

Co-efficient of variation: It is used to comparee thiariability and to check the consistency of two or more seliess mos
commonly used relative measure of dispersion. SYicdily, the coefficient of variation, denoted by\C, is given by C.V :
[Standard deviation / Arithmetic mean] x 100 Itused as a criteno of consistent performance; the smaller the coiefit of
variation, the more consistent is the performande &lso used as the criterion of variability; taeger the coefficiendf variation
the more variability in the data.

What is empirical rule?

According to the empirical rule: a) Approximatel8% of the measurements will fall within 1 standdeViation of the mean.e.
within the interval (X — S,"X + S) b) Approximayed5% of the measurements will fall within 2 stardl deviations of the mes
i.e. within the interval (X 2S, X + 2S). ¢) Approximately 100% (practically)adf the measurements will fall within 3 stand
deviations of the mean, i.e. within the intervad € 3S, X + 3S).

Explain Kurtosis.

KURTOSIS: The term kurtosis was introduced by KRelarson. This word literally means ‘the amount wip’, and is used
represent the degree of PEAKEDNESS or flatnessunfimodal frequency curve. When the values of s&abée are closeljpuncher
round the mode in such a way that the peak of tineecbecomes relatively high, we say that the cisMeEPTOKURTIC. On the
other hand, if the curve is flat-topped, we say tha curve is PLATYKURTIC: The normal curve is @anee which is neithevery
peaked nor very flat, and hence it is taken asséstfar comparison. The normal curve itself is @IMESOKURTIC. Kurtosis
measures the shape of a distribution,how valuesaged around the mean. A normal distributionghksrtosis of 3.
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What is meant by positive & negative skewness.

Skewness is a measure of symmetry, or more prgcibel lack of symmetry. A distribution, or datd, $& symmetric if it boks the
same to the left and right of the center pointk&vgedcurve describes a population whose values areqally distributed abol
the mean. In a positive skewness there are a smaidber of very large values; this means that whenctrve is drawn thelis a
long tail after the peak. Put statistically, thede is lowest, then the median, then the meamgigeht, effectively dragged upwa
by the few high results. In a negative skewnessdfierse occurs; there are a small number of srahles. The tail appesabefore
the peak, and the mean is the smallest, followethéynedian and the mode.

What is Measure of Central Tendency?

Measure of Central tendency: The tendency of trsemation to cluster in the central part of theadsdt is called Centr&éndenc
and the summary e is called measure of central tendency. The umreasof central tendency are generally knowi
Averages.The most common are the arithmetic meaplg average), the median, and the mode.

What is Dispersion?

Dispersion: The dataalues in a sample are not all the same. This vamidetween values is called dispersion. When ibgedsior
is large, the values are widely scattered; whas #mall they are tightly clustered. The width edigtams such as dot 4o bo>
plots, stemand leaf plots is greater for samples with mor@elision and vice versa. There are several meastidispersion, th
most common being the range, quartile deviationaimédeviation and standard deviation. In many waysasures of centi
tendency are less useful in statistical analysia theasures of dispersion of values around theateéahdency.

What is Average?

A single value used to represent the distributsocalled average. Most commonly used averages aamMMedian and Mode.

Uses of Geometric Mean & Harmonic Mean.

Uses of Harmonic Mean: The Harmonic mean is a measfuicentral tendency. In general the it is uséénvaveraging ratio vag¢s
as in the problem of determining average trip speleein you travel 30 miles an hour for the first hadd 90 miles an hour for t
second. (Answer45 mph). Uses of geometric mean: The geometric nea@anmeasure of central tendency it uses mulépbo
rather than addition to summarize data valueg géometric mean is a useful summary when we expattchanges in the di
occur in percentages. For example adjustmentdanysare often a percentage amount. Geometric maansften useful summas
for highly skewed data. They are also naturalsiemmarizing ratios. Don't use a geometric meanyghpif you have any negati
or zero values in your data

Explain Primary and Secondary data.
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Answer: Primary and Secondary data: When people think oketaesearch, they tend to think adllecting data directly from custome
prospects, or other stake holders (this is callédgry data collection). However, secondary data &lao provide a richosirce o
information. Secondary data are data that alreagy & industry-specific regrts, previous research on the topic of interastlate
from an organization’s own data base. Qualitativerses of secondary data include magazine and @@ssg@rticles and annua
reports of industry participants.

Question: What is meant by Frequency?

Answer: Frequency: The number of measurements in an iftehafrequency distribution is called frequen@jie number of observatis
falling in a particular class is referred to as thess frequency or simply frequency and is denbtefl

Question: Difference between Grouped and Ungrouped data.

Answer: Ungrouped data: Collection of data in a survey lteso a massive volume of statistical data, whacé in the form of indidual

measurements or counts. It is called raw data graupeddata. It is difficult to learn anything by examigithe ungrouped da
Grouped data: One useful way to organize data divide them into similar categories or classes #ah count the numberf
observations that fall into each category. This hoétproduces a grouped data or frequency distribut®rouped data ar
frequency distribution are same.

Question: What is the importance of Statistics ?

Answer: The Importance of Statistics: H.G. Wells anticiphtieat statistical thinking (numericalditacy) would one day be as necessar
efficient citizenship as the ability to read andteurStatistics allows a trained person to seesirificance of datahe relationshi
between seemingly unrelated phenomena, and pretet may happen in tHeture or determine what may have happened i
past. The study and collection of data are imporitathe work of many professions, so that trainimghe science of statics is
valuable preparation for a variety of careers. Eadmth, for example(Government statistical offices release the latesharica
information on unemployment and inflation. Econasiand financial advisors as well as policy makergovernment and bussss
study these data to make informed decisions. Madgsarch dattat reveal consumer tastes influence businessidasi Farmel
study data from field trials of new crop varieti€&ngineers gather data on the quality and relighdf manufactured pragts
Insurance agencies use actuary tables to detetiminkkdihood that you will have a car accident and wdjwst your premiurr
accordingly. Doctors must understand the origin gngtworthiness of the data that appear in medaahals if they areat offer
their patients the most effective treatment Doctans determine the likelihood that you will devetzgncer or a have a heart att:
Political scientists use statistics to determinev haitizens feel about current issues and theirlihk®d to vote for a pdicular
candidate. IMPORTANCE OF STATISTICS IMARIOUS FIELDS: As stated earlier, Statistics isd&cipline that has finc
application in the most diverse fields of activilyis perhaps a subject that should be used brybudy. Statistical tdmiques bein
powerful tools for analyzing numericdata are used in almost every branch of learnmglllareas, statistical techniques are b
increasingly used, and are developing very rapidA.modern administrator whether in public or ity sector leans on s#dical
data to provide a factuddasis for decision. « A politician uses statistamdvantageously to lend support and credence t
arguments while elucidating the problems he handlds businessman, an industrial and a researclkevall employ statistial
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methods in their work. &ks, Insurance companies and Government all Heare dtatistics departments. ¢ A social scientsst:
statistical methods in various areas of saonomic life of a nation. It is sometimes saidt ttea social scientist without ¢
adequate understanding of statistics, is oftenthkeblind man groping in a dark room for a blaaekthat is not there”.

Question: How to determine the number of Classes.

Answer: There are no hard and fast rules for deciding @ rnthmber of classes which actuallypdeds on the size of data. Statist
experience tells us that no less than 5 and no nhane 20 classes are generally used. Use of toy asses will defeathe
purpose of condensation and too few will resuliom much loss of information. Decidimg the number of classes does not de
on the value of range. To find class interval ‘t8 should first find the range and divide it by n&mnbf classes.

Question: What is Absolute Error?

Answer: The difference between the measured value of atiqua® and its actual value X, given by Absolutecg= X0-X This differenct
is called an absolute error.

Question: What are Class Boundries?

Answer: The true class limits of a class are known aslasscboundaries. It should be noted that thie@ihce between the upper cl
boundary and the lower class boundary of any desxjual to the class interval. The problem witasslintervals is the ape
between the intervals. To solve this problem, clasandaries are used. Class boundaries rengpace between intervals
dividing it in half. One half is added to the upfierit of one interval and the other half is suloted from the lower limh of the nex
interval. By subtracting the class interval fronpapclass boundary of first class we can find tiveer class boundary of first class.

Question: Why we do tabulation?

Answer: A table is a systematic arrangement of data inttoa columns and horizontal rows. The procesarodnging data into rasvanc
columns is called tabulatiohVe need to arrange the data in tabular form inrotdeomprehend it and getting more informa
easily.

Question: What is meant by Sampling Frame and Target Popualati

Answer: Sampling Frame: Sampling frame (also called survasne) is the actuadet of units from which a sample has been draw

consists of all the N sampling units in the popalatA list of sampling units from which a sampkncbe drawn is callecaspling
frame. E.g. A complete list of the names of stuslentthe virtual uiversity. Sampled and target population is als¢sfad the
category of finite population. Target populatioreltarget population is the total population foriahhthe information isequired
For example, if you were to conduct a survey altbetmostpopular types of cars in Lahore, then the targgufsiion would b
every car in Lahore. Sampled Population: Samplguiladion is that from which a sample is chosen.
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Difference between Skewed and symmetrical distidout

A frequerty distribution or curve is said to be skewed witesteparts from symmetry. If the right tail is largthe distribution i
positively skewed and if the left tail of the dibtrtion is longer, the distribution is said to begatively skewed. A frequency
distribution or curve is said to be symmetricalafues equidistant from a central maximum havestree frequencies.

Define Measurement Scales.

By measurement scale, we usually mean the assigiiingmber to observations or obje and scaling is a process of measu
The four scales of measurements are briefly meatidrelow: Nominal Scale: The classification or grog of the observatien
into mutually exclusive qualitative categories tasses is said to constitute a noaliscale. Example: Students are classifie
male and female. Number 1 and 2 may also be us&detdify these two categories.. Ordinal or RankBale: It includes the
characteristic of a nominal scale and in additi@s lhe property of ordering oanking of measurements. For example,
performance of students (or players) is rated aslkent, good fair or poor, etc. Number 1, 2, 8tel are also used tndicate rank
The only relation that holds between any pair dfegaries is that of “geger than” (or more preferred). Interval Scale
measurement scale possessing a constant interealdistance) but not a true zero point, is calledinterval scale. Exagpte:
Temperature measured on either the Celsius or aheeRheit scale is an stiéinding example of interval scale because the
difference exists between 200 C (680 F) and 3086D () as between 50 C (410 F) and 150 C (590t FEprnot be said that a
temperature of 40 degrees is twice as hot as aetetype of 20 degree, i#ne ratio 40/20 has no meaning. The arithmetic atpmn
of addition, subtraction, etc. is meaningful. R&icale: It is a special kind of an interval scaleeve the sale of measment has
true zero point as its origin. The ratio scale sedito meage weight, volume, distance, money, etc. The, tkegifferentiating
interval and ratio scale is that the zero poimheaningful for ratio scale

Explain the concept of Cumulative Frequency.

Cumulative frequency is used to deterenthe number of observations that lie above (covoeh particular value in a data set.
cumulative frequency is calculated using a freqyedistribution table. The cumulative frequency etetmined by adding elac
frequency from a frequency distriloh table to the sum of its predecessors. Theviastie will always be equal to the total for
observations.

Why statistics is less implemented as compareheratciences?

Statistics is a science of facts and figures. Bhigect is equally important as other subjects. Stassis a discipline that has fir
application in the most diverse fields of activilyis perhaps a subject that should be used brybudy. Statistical tdmiques bein
powerful tools for analyzing nuenical data are used in almost every branch ohiegr In all areas, statistical techniques ared
increasingly used, and are developing very rapigatistics is Information Science and Informat®eience is Statisticdt is ar
applicable sciencas its tools are applied to all sciences includinganities and social sciences. The Importanceaatis8cs H.G
Wells anticipated that statistical thinking (nuncatiliteracy) would one day be as necessary faciefft citizenship as the ability to
read and write. - Statistics allows a trained persosee the significance of data, the relationsd@jween seemingly uriedec
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phenomena, and predict what may happen in theeftudetermine what may have happened in the paststudy and collean
of data are important in the work of many professjcso that training in the science of statisscgaluable preparatidior a variety
of careers. Each month, for example, Governmetisstal offices release the latest numerical infation on uemployment an
inflation. Economists and financial advisors aslhaslpolicy makers in government and business dfueige data to make orinec
decisions. Market research data that reveal constastes influence business decisions. Farmery staté fom field trials of nev
crop varieties. Engineers gather data on the guatit reliability of manufactured products. - Irswge agencies use aatysables
to determine the likelihood that you will have a eacident and will adjust your premiums actogly. - Doctors must underste
the origin and trustworthiness of the data thateappgn medical journals if they are to offer thpatients the most efféce
treatment Doctors can determine the likelihood §@i will develop cancer or a have a heaftack. - Political scientists
statistics to determine how citizens feel aboutrenir issues and their likelihood to vote for a jpatér candidate. A man
administrator whether in public or private sectars on statistical data to provideaatbial basis for decision. A politician u
statistics advantageously to lend support and o his arguments while elucidating the problém$iandles. A businesan
an industrial and a research worker all employistteal methods in their workBanks, Insurance companies and Governme
have their statistics departments. A social sgénises statistical methods in various areas absmonomic life of a nation. It
sometimes said that “a social scientist withoutdaquate understamdj of statistics, is often like the blind man grapin a dar
room for a black cat that is not there .

Explain me how to use Tally bars.

About tally bars: In construction of frequency distition, when the number of observatiosslarge, tally bars help us to av
counting the numbers in the data again and agave use frequency numbers directly, we have td welaole data many timder
determining the frequency of every class. So, thHlys save our time and energy. Thenbars in each class are referred t
frequencies. Example: Suppose the numbers of ehnilor 20 families are as follows: 2, 3, 0, 4, 4514, 8,5, 3, 6, 6,,@, 2, 7, 6, ¢
8 We arrange these values in frequency distributdamber of children T&) frequency O || 2112 |||33 || 24 |||l ||| 3 7 |
8 || 2 Total 20 Note that we have used two tallykséor O, as it is repeated two times and ong tathrk for 1 as it isapeated onc
and three tally marks for 2 as it is repeated thirees and so on.

What is meadian

abc

Explain the Term hypothesis.

Dear Student, The term Hypothesis is also callatissital Hypothesis and it is defined as: “An asption or statement abbthe
value d unknown population parameter which may or may ®true is called Statistical hypothesis.” It fstwo types: 1. Nul
Hypothesis 2. Alternative Hypothesis Null HypotlsesAny hypothesis which is to be tested for possitdjection under tt
assumptia that it is true is called Null Hypothesis. ltgenerally denoted by Ho. The hypothesis is usumbigned a numeric
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value. For example, suppose we think that the geehaight of students in all colleges is 62 incAdss statement is taken as Inul
hypothesis and is written symbolically as Ho: pu2= Alternative Hypothesis: “Any other hypothesisigthwe accept when thaull
hypothesis is rejected is called Alternative hypsth” It is generally denoted by H1 or HA. A nulidothesis is thus tesd agains
an alternative hypothesis H1. For example, if aul hypothesis is Ho: p = 62, then our alternatiypothesis my be H1: # 62 oi
H1:p >62or HL: p < 62.

Question: What is correletion coefficient?

Answer: Correlation Coefficient: A correlation coefficieist a number betweerl -and 1 which measures the degree to which twalvia:
are linearly related. If there is perfect linealatenship with positive slope between the two ablkes, we have a coration
coefficient of 1; if theras positive correlation, whenever one variable &dsgh (low) value, so does the other. If thera jgerfec
linear relationship with negative slope between tive variables, we have a correlation coefficieht-I; if there is negativ
correlation, vinenever one variable has a high (low) value; therohas a low (high) value. A correlation coeffitief 0 means th
there is no linear relationship between the vagsbl

Question: what is ment by percentile coefficient of kurtosis?

Answer: Kurtogs: Karl Pearson introduced the term Kurtosis foe degree of peakedness or flathess of a unimoeguéncy curv
Percentile Co-efficient of Kurtosis is another measof kurtosis which is not widely used. it is givby K=Q.D/ P90 P10 Wher
Q.D is the semi inter quartile range & P’s are pleecentiles. It has been shown that K for a nomiisttibution is .263 and it lg
between 0 and 0.50.

Question: Explain Conditional Probability, Marginal Probabjland Joint Probability.

Answer: Conditioral probability is the probability of some eventassuming event B. Conditional probability is wmtté(A|B), and is ree
"the probability of A, given B". Joint probabilitg the probability of two events in conjunction.akhs, it is the probability faboth
events together. The joint probability of A andsBaritten as P(ACB) or P(A,B) or P(AB). Marginalgbability is the probalbty of
one event, ignoring any information about the oteeent. Marginal probability is obtained by summifty integraitng, more
generally) the joint probability over the ignoredeat. The marginal probability of A is written P(And the marginal praibility of
B is written P(B).

Question: what is Random Variable?

Answer: Random Variable: A random variable is aerthat assigns a value to each possible outcoraa ekperiment. For example, if
experiment involves measuring the height of pedplken each person who could be a subject of thererpnt has associatedlue
his or her height. A random variable yrniae discrete (the possible outcomes are finitén &sssing a coin) or continuous (the val
can take any possible value along a range, asghtmeasurements).
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Explain the Concept of "Continous Random Variable"

Continuous radom variable: A continuous random variable is oriectv takes an infinite number of possible valuesni@uou:
random variables are usually measurements. Exarmulesle height, weight, the amount of sugar iroeenge, the time requid tc
run a mile.

Explain the concept of inferential statisticts.

Inferential statistics: In Inferential Statisticewry to get an idea about population parametdrgyusample data becaugds not
possible, in many situations, for us to study wimle of population. We therefore resort ourselie@she sample estimates.
drawing conclusion, the decision maker makes uggaifability theory

What is continuity correction?

Continuity Correction Factor A value of .5 thatdled to and/or subtracted from a value of a Binomsialom variable X when ti
continuous normal probability distribution is udedcapproximate the discrete binomial probabilitytdbution

what is hypereomatric distribution.

Hypergeometric Distribution: In probability thecayd statistics, the hypergeometric distributioa discrete probability disbution
that describes the number of successes in a segoénaraws from a finite population without regganent.

What is probablity density function and what is gignificance.

Dear Student, Probability density function (pdf)aisnathematical expression or formula which givesbabilities for a rang of
values of a continuous random variable. It isated by f(x). It has certain very important propestwhich we have sent you
email. Probability density functions are of gremngicance in Statistics. In fact all the concluss that are made inferencia
Statistics are due to using approprigtebability density function. Most important prolddalp distributions which are used
Inferencial Statistics are normal distribution igtdbution, F distribution and chi-square disttilon.

What is random variable and how the fdp is relateit?

RANDOM VARIABLE: Such a numerical quantity whoselwa is determined by the outcome of a random erpnt is called
random variable. For example, no. of children fiamily, daily income of a medical store etc. lbistwo types(i) Discrete randor
variable (i) Continuous random variable Probaypildensity function (pdf) is the expression or fofanwvhich gives us tt
probability for given range of values of the contiis random variable.

What is the concept of normal distribution.

Gaussian (Normal) Distribution The Normal or Gaasdlistribution plays a central role in statistcgl has been found te la ven

http://www.vustudents.net



good model for many continuous distributions thetw in real situations. The function isnsyetric about the mean, it gains
maximum value at the mean, the minimum value @ and minus infinity. The distribution is oftegferred to as "bell shaped"”.

Question: What is ORDINAL or RANKING SCALE.

Answer: Where nominal scales don't allacomparisons in degree, this is possible withrablscales. Say you think it is better to live
Karachi than in Lahore but you don't know by howcimuExample: IPeople or objects with a higher scale value haveerabsom:
attribute. 2-The intervals between adjacent scalaeg are indeterminate.Sale assignment is by the property of "greaten,tl
"equal to," or "less than."

Question: What is the descriptive and inferential Statistics.

Answer: Descriptive Statistics uses graphical and nucaétechniques to summarize and display the in&tiom contained in a data ¢
Inferential Statistics uses sample data to makesides or predictions about a larger populatiodatt.

Question: Differentiate between Quantitative and Qualitatiaziable.

Answer: Quantitative Variable: It is a variable that canrbeasured numerically. e.g. heights, yield, agaghteData collected osuch ¢
variable are called quantitative data It is of tiypes: Continuous variables: A variable that casuae any numerical value. 1.t
2.45 Discrete variables: A variable whose valuas lva countable. 12, 17, 80 Suppose, you and | imatasure the heights af
group of people. We should get the same valuedon @erson. Height is a quantitative variablé W& can measure. This is true
any variable where we can say "how much?" or "haamy" Qualitative Variable: It is a variable thanoot assume a numelica
value but can be classified into nonnumeric caiegoge.g. gender, hair color, health stafdata collected on such a variable
called a qualitative data. Suppose, you and | hatge the honesty of a group of people. We may gedlidifferent answerfer eact
person. Honesty is a qualitative variable that wage rather than measure. Thigrige for any variable which we qualify only
"more" or "less" You and | categorize the gendea @roup of people. Although we should get the saatee for each persan.
Gender is only a qualitative variable that we catzg rather than measuréis is true for any variable we judge as "type Aype

B" etc..
Question: DISCUSS STATUS,STATISTICS AND STATISTIC.
Answer: Latin words status, meaning a political state igelved to be the origin of the word “statistics’agstics: Today the worstatistics i:

used in three different meanings. Firstly, it iedign the sense of data for example price stadistieath statistics e®econdly, it i:
used as the plural of the word “statistic” meanthg information obtained from the sample dathirdly, it means the science
collecting, presenting, analyzing, and interpretimg numerical facts obtained as a result of aegurv

Question: Define the error of instrument in respect of théoreneasurment?

Answer: Error of Instrument ariseshen we are measuring any quantity because of theifathe measuring instrument. For ratio scale

http://www.vustudents.net



can use the following example. If a student’s weighrecorded as 60 kg (correct to the nearesgfdlm), his true weighh fact lies
between 59.5 kgnd 60.5 kg, whereas a weight recorded as 60.0fdans the true weight is known to lie between 39.88
60.005 kg. Thus there is a difference, however kinaay be between the measured value and thevalue. This sort of gerture
from the true value is technically known as th@eaf measurement.

Question: Define Variable,Discrete Variable and continuousisfale.

Answer: Variable is a characteristic under study that agsudifferent values for different elements. Forregke, Height of gidents in
class, No. of rooms in a house Discrete VariableDISCRETE variable is one which may take on onlgoantable number
distinct values such as 0, 1, 2, 3, 4,........ ci@te variables are usually (but not necessaryints. If a variald can take only

finite number of distinct values, then it must hecdete. Examples of discrete variables includentlvaber of children im family,
the Friday night attendance at a cinema, the numwbgeatients in a doctor's surgery, the numbereidéctive light bulbs in a box «
ten. Continuous Variable: A CONTINUOUS variablerse which takes an infinite number of possible gallContinuous varialde
are usually measurements. Examples include heigiight, the amount of sugar in an orange, the tegeired to run a mile.

Question: What is the difference between the confidence walesind confidence limits?
Answer: Confidence Interval
A confidence interval gives an estimated range of v alues which is likely to include an unknown populat ion parameter, the estimated

range being calculated from a given set of sampled  ata.

If independent samples are taken repeatedly from th e same population, and a confidence interval calcul ated for each sample, t hen a
certain percentage (confidence level) of th e intervals will include the unknown population par ameter. Confidence intervals are usually
calculated so that this percentage is 95%, but we ¢ an produce 90%, 99%, 99.9% (or whatever) confidence intervals for the unkn own
parameter.

The width of the confide nce interval gives us some idea about how uncertain we are about the unknown parameter (see precision) . A
very wide interval may indicate that more data shou Id be collected before anything very definite can b e said about the parameter.

Confidence intervals are more informative than the simple results of hyp othesis tests (where we decide "reject HO" or "don’ t reject
HQO") since they provide a range of plausible values for the unknown parameter

Confidence Limits

Confidence limits are the lower and upper bounda  ries / values of a confidence interval, that is, th e values which define the range of a
confidence interval.

The upper and lower bounds of a 95% confidence inte  rval are the 95% confidence limits. These limits ma y be taken for other
confidence levels, for example, 90%, 99%, 99.9%.
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If the interval is 26% then ais .74

Question: What is the difference between type-I error anetyperror ?.
Answer: Type-I error:

In a hypothesis test, a type | error occurs when # null hypothesis is rejected when it is in fact te; that is,
HO is wrongly rejected. For example, suppose thatmaaccused is, in fact, innocent (& Ho is true) but the
finding of the judge is guilty. The judge has rejead the true null hypothesis and is so doing ,has rda &
type-| error.

Type-Il error:

In a hypothesis test, a type Il error occurs when the null hyothesis HO, is not rejected when it is in fa
false. For example if the accused is, in fact, gtyl (i-e Ho is false) and the finding of the judge is inraent,
the judge has accepted the false null hypleesis and by accepting the false null hypothesis heas
committed a type —II error.

Question: What do you understand by hypotheses.?
Answer: Dear student:

Hypotheses is an essential part of statistical infence. In order to formulate such a test, usally some theon
has been put forward, either because it is believeld be true or because it is to be used as a bafs argument,
but has not been proved, for example, claiming thaa new drug is better than the current drug for treatment of
the same symptoms.

In each hypothesis testing problem, the question afiterest is simplified into two competing claims hypothese:
between which we have a choice; the null hypothesidenoted HO, against the alternative hypothesis,etotec
H1. These two competing laims / hypotheses are not however treated on an &gl basis, special consideratic
Is given to the null hypothesis. We have two commaituations:

1. The experiment has been carried out in an attemgo disprove or reject a particular hypothesis, tle null
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Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

hypothesis, thus we give that one priority so it gmot be rejected unless the evidence against it ssifficiently
strong. For example, HO: there is no difference iraste between coke and diet coke against H1: thers a
difference.

2. If one of the twohypotheses is 'simpler' we give it priority so thata more ‘complicated’ theory is not adopte
unless there is sufficient evidence against the guer one. For example, it is 'simpler' to claim tha there is nc
difference in flavor between coke and diet coke thait is to say that there is a difference.

In simplest way you can say that hypotheses is assumption which may or may not be true.

What is the difference between the Poisson didinhuand the normal distribution?

Poissondistribution. The Poisson distribution is referredas the distribution of rare events. ExamplesPoisson distribute
variables are number of accidents per person, nuaflsveepstakes won per person, or the numbeatastrophic defects fod in
a production process. While: Normal DistributioneTnormal distribution (the "beflhaped curve" which is symmetrical about
mean) is a theoretical function commonly used fargntial statistics as an approximation to sangptlistributions. In generathe
normal distribution provides a good model for ad@m variable, when: There is a strong tendencyheariable to take eentra
value; Positive and negative deviations from tleistal value are equally likely; The frequency eli@dtions fallsoff rapidly as thi
deviations become larger.

What is meant by Loaded die?.
A biased die is known as Loaded die.

What is the difference between Probability disttitw and sampling distribution?.

The probabiliy distribution of any statistic (such as the meha,standard deviation, the proportion of successasample, etc.)
known as its sampling distribution.

What is the difference between these two limits mvwve are dealing with continuous random variabtex<G="" td=""></x

In case ofcontinuous random variable there is fileréicce both are discribing the same thing eithermention the equalgi ol
not that is ,the random variable ranging from 6.to

What is meant by standard deviation?.

Standard deviation tells how tightly a set of valigclustered around the average of those sarmesal
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Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

what is meant by marginal probability function?.

The individual probability function ofhe random variables,from the joint probability ftion,is known as marginal probabil
function.

In which distributions we used empirical rule & blyehev rule?.

Empirical rule is applicable to the mound- shageymetrical and unimdle (bell shaped)distributions while chebychevlgpp any
distribution regardless of the shape of the freqyehstribution of the data.

What is the difference between frequency and frequeistribution.?

Frequency:
The number of observations falling in a particulass is known as class frequency or simply frequen
Frequency distribution.

When we arrange the frequencies in a form of tdi#a it is known as Frequency distribution.

What is the difference between permutation and ¢oation.
Permutations:

When our purpose is to arrange the objects witlpe@sto order out of* n" then we use permutations.
Combinations:

When we select our objects out of "n

with out a¢desng order then we apply combination.

What is the difference between cumulative frequatisiribution and Cumulative Frequency Polygon?.

There is no difference between cumulative frequeddstribution & Cumulative Frequency Polygon,be@ube graph
cummulative frequency distrbution is known as Cuatiué Frequency Polygon/ogive.

What is the relation between these two Moments &idot Ratios . ?

Moments: A moment designates the power to whichadiewns are raised before averagingnthdVloment ratio: These are cert
ratios in which both numerators and the denomigatoe moments.

What is meant by mid-rang and mid-quartile rangg &hat is the difference between these two ranges.?
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Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

MID-RANGE: If there are n observations with x0 axwh as their smallest and largest observations otispéy, then their mid-
range is defined as Mid range=X0+Xm/2. It is obwahat if we add the smallest value with the largasd divide by 2, wavill get
a value which is more or less in the middle of tla¢a-set. MIDQUARTILE RANGE: If x1, x2... xn are n observationsth
Q1andQ3 as their first and third quartiles respetfi then their midjuartile range is defined as Mid Quartile range=tQ3 /2.
Difference: They both used as aseires of central tendency because they both graxdvith more or less the middle value of ¢
The difference is that the miliartile range is an attempt to address the probletihe range being heavily dependent on ext
scores. An mid-quartile range represents the migd% of the scores in the distribution.

What is Mean, Median & Mode?

Mean:

The arithmetic mean is the statistician’s term for what the layman knows as the average. The arithmetic mean or simply the mean is a value
obtained by dividing the sum of all the observations by their number.

THE MEDIAN:

The median is the middle value of the series when the variable values are placed in order of magnitude.
THE MODE:
The mode is defined as that value which occurs most frequently in a set of data i.e. it indicates the most common result.
The median indicates the middle position while the mode provides information about the most frequent value in the distribution or the set
of data.
Both median & mode are different methods of calculating the average value of data and they have their advantages & disadvantages .They are
used by the statisticians according to their requirement.

What is meant by Dispersion?

Dispersion means the extent to which the data/gadwe spread out from the average.

Example:

There are many situations in which two different déa having the same average e.g.

Data 1:5, 5,5,5,5 having mean=5

Data 2:1, 5,6,6,7 having mean=5

Hence in such a situation we, need a measure whitell us how dispersed the data are. The measuwosed for this purpose i
called measure of dispersion.

What is meant by Statistics ? What are its Brangtessrictions & uses?

MEANING OF STATISTICS:
The word “Statistics” which comes from the Latin words status , meaning political state, originally meant information useful to the state.

In the first place, the word statistics refers to “numerical facts systematically arranged
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Question:
Answer:

In the second place, the word statistics is defined as a discipline that includes procedures and techniques used to collect, process and analyze
numerical data to make inferences and to research decisions in the face of uncertainty.

Thirdly, the word statistics are numerical quantities calculated from sample observations
Formal Definition of Statistics:

Statistics is a branch of mathematics which involves the collection, organization, interpretation, and presentation of data (information).
The goal is to make some sort of inference about the data that you have collected (i.e., more than half of the class spent one hour in doing a
math homework).
Descriptive Statistics:

It is that branch of statistics which deals with concepts and methods concerned with summarization & description of the important
numerical data.
Inferential Statistics:

It deals with procedures for making inferences about the characteristics of the larger group of data or the whole called the population,

from the knowledge derived from only the part of data.
Restrictions:

» It only deals with behavior of aggregates or large groups of data. It has nothing to do with what is happening to a particular individual or
object of the aggregate

. It deals with those characteristics of things which can be numerically described

» Statistical laws are valid on the average or in the long run. There is no guarantee that a certain law will hold in all cases.

»  Statistical results might be misleading or incorrect if sufficient care in collecting, processing and interpreting the data is not exercised

Uses:
A modern administrator whether in public or private sector leans on statistical data to provide a factual basis for decision.
A politician uses statistics advantageously to lend support and credence to his arguments while elucidating the problems he handles.

A businessman, an industrial and a research worker all employ statistical methods in their work. Banks, Insurance companies and
Government all have their statistics departments.

A social scientist uses statistical methods in various areas of socio-economic life a nation

What is Frequency? What are the steps for makeguincy distribution?

Frequency:
It is a record of how often each value (or set of values) of the variable in question occurs. It may be enhanced by the addition of
percentages that fall into each category
Steps in Frequency Distribution:
Following are the basic rules to construct frequency distribution:
1. Decide the number of classes into which the data are to be grouped & it depends upon the size of data.
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Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

2. Determine the RANGE (difference between the smallest &largest values in data) data.

3. Decide where to locate the class limit (numbers typically use to identify the classes).

4. Determine the reaming class limits by adding the class interval repeatedly.

5. Distribute the data into classes by using tally marks and sum it in frequency column. Finally, total the frequency column to see that all
data have been accounted for.

What is Box & Whisker Plot?

Box and Whisker Plot (or Box plot):

A box and whisker plot is a way of summarizing a set of data measured on an interval scale. It is often used in exploratory data analysis.
It is a type of graph which is used to show the shape of the distribution, its central value, and variability. The picture produced consists of the
most extreme values in the data set (maximum and minimum values), the lower and upper quartiles, and the median.
A box plot (as it is often called) is especially helpful for indicating whether a distribution is skewed and whether there are any unusual
observations (outliers) in the data set.
Box and whisker plots are also very useful when large numbers of observations are involved and when two or more data sets are being
compared.

What is Skewness?

Skewness is defined as asymmetry in the distribution of the sample data values. Values on one side of the distribution tend to be further from the
'middle’ than values on the other side.

For skewed data, the usual measures of location will give different values, for example, mode<median<mean would indicate positive (or right)
skewness.

Positive (or right) skewness is more common than negative (or left) skewness.

If there is evidence of skewness in the data, we can apply transformations, for example, taking logarithms of positive skew data.

What is population?

A population is any entire collection of people, animals, plants or things from which we may collect data. It is the entire group we are interested
in, which we wish to describe or draw conclusions about.

In order to make any generalizations about a population, a sample, that is meant to be representative of the population, is often studied. For
each population there are many possible samples. A sample statistic gives information about a corresponding population parameter. For
example, the sample mean for a set of data would give information about the overall population mean.
It is important that the investigator carefully and completely defines the population before collecting the sample, including a description of the
members to be included.
Example:

The population for a study of infant health might be all children born in the Pakistan in the 1980's. The sample might be all babies born on 7th
May in any of the years

What is a Sample?

A sample is a group of units selected from a larger group (the population). By studying the sample it is hoped to draw valid conclusions about the
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Question:

Answer:

Question:

Answer:

Question:

Answer:

larger group.

A sample is generally selected for study because the population is too large to study in its entirety. The sample should be representative of the
general population. This is often best achieved by random sampling. Also, before collecting the sample, it is important that the researcher
carefully and completely defines the population, including a description of the members to be included.
Example:

The population for a study of infant health might be all children born in the Pakistan in the 1980's. The sample might be all babies born on 7th
May in any of the years.

What is Statistic?

A statistic is a quantity that is calculated from a sample of data. It is used to give information about unknown values in the corresponding
population. For example, the average of the data in a sample is used to give information about the overall average in the population from which
that sample was drawn.

It is possible to draw more than one sample from the same population and the value of a statistic will in general vary from sample to sample. For
example, the average value in a sample is a statistic. The average values in more than one sample, drawn from the same population, will not
necessarily be equal.
Statistics are often assigned Roman letters (e.g. m and s), whereas the equivalent unknown values in the population (parameters ) are assigned
Greek letters (e.g. 1)

What are the different ways of representing thguemcy distribution graphically?

There are three ways of graphical representation of frequency distribution.
HISTOGRAM:
A histogram consists of a set of adjacent rectangles whose bases are marked off by class boundaries along the X-axis, and
whose heights are proportional to the frequencies associated with the respective classes.
FREQUENCY POLYGON:
A frequency polygon is obtained by plotting the class frequencies against the mid-points of the classes, and connecting the points so
obtained by straight line segments.
FREQUENCY CURVE:
When the frequency polygon constructed over class intervals made sufficiently small for a large number observation, is smoothed,
it approaches a continuous curve, such a curve is called Frequency Curve.
Types of Frequency Curves:
The frequency distribution occurring in practice, usually belong to one of the following four types. You will study about them in your next lecture.
The Symmetrical Distribution.
Moderately Skewed Distribution.
Extremely Skewed or J-shaped Distribution

U-Shaped Distribution http://www.vustudents.net
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What is meant by 5-Number Summary?

5-Number Summary:
A 5-number summary is especially useful when we have so many data that it is sufficient to present a summary of the data rather than
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the whole data set. It consists of 5 values: the most extreme values in the data set (maximum and minimum values), the lower and upper
guartiles, and the median.

A 5-number summary can be represented in a diagram known as a box and whisker plot. In cases where we have more than one data set to
analyze, a 5-number summary is constructed for each, with corresponding multiple box and whisker plots.

STA301 IMP notes Headings and

Some Questions Answers

Prepared by

Pie Chart : Pie Chart consists of a circle whictiivéded into two or more mars in
accordance with the number of distinct classeswiedbave in our data.
Statistical

Inference :

Statistical Inference is an estimate or predictibpsome other

generalization about a Population based on infaomaontained in a

sample.

Statistics : Statistics is that science which eesbbd draw conclustions about various
phenomena one the basis of real data collectedrople basis.

Sample : Sample is that part of the Population fvdrich information is collected.
What is

meant by

order?. :
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Order: Arrangement of objects in ascending or dadiog way is known
as order.

Population

The collection of all individuals,items or data end¢onsideration in
statistical study is called Population.

Nominal

Scale:

The classification or grouping of observatoins imotually exclusive
gualitative categories is said to constitute a maingcale e.g students are
classified as male and female.

Ordinal

Scale :

It includes the characteristic of a nominal scale i addition has the
property of ordering or ranking of measurmentstieegperformance of
students can be rated as excellent,good or poor.

Interval

Scale :

A measurment scale possessing a constant intéredbst not true zero
point is called an Interval Scale.

Ratio Scale
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It is a special kind of an interval scale in whtblk scale of measurment

has a true zero point as its origin.

Median : Median of a set of values arranged inradiog) or descending order of
magnitude is defined as middle value if the nundfesalues is odd and

mean of two middle values if the number of valigeeven.Median is a

value at or below which 50% of data lie.

Average : A single value which intended to représedlistribution or a set of data

as a whole is called an average. It is more ordesmtral value around
which the observations tend to cluster so it itedaineasure of central
tendency. Since measure of central tendency iraltbatlocation of the
distribution on X axis so it is also called measoiréocation.

Mean

Deviation :

The mean deviation is defined as the arithmeticmuéahe deviations
measured either from the mean or from the mediadesiations being
counted as positive.

Chebshev's

Theorm :
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Chebshev's Theorem states that "For any numbee#terthan one at

least 1-1/k2 of the data values fall with in K stard deviations of the

mean i.e. within the interval.

Moments : Moments are the arithmetic means of tveeps to which the deviations
are raised.

Kurtosis : kurtosis is the degree of peaknessdi$taibution usually taken relative
to a normal distribution.

Correlation

Correlation is a measure of the strength or theesedf relationship
between two random variables. OR Interdependentefariables is
called correlation.

Venn

Diagram :

A diagram that is understood to represent setdrbylar regions, parts of
circular regions or their complements with respec rectangle
representing the space S is called a Venn diagfamVenn diagrams
are used to represent sets and subsets in a giatay and to verify the
relationship among sets and subsets.

Mutually

Exclusive
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Event :

Two events are said to be mutually exclusive eviésd only if they
can not both occur together at the same time. OB &wents are said to
be mutually exclusive events if the occurrencera event discard the
occurrence of other event.

Independent

events :

Two events A and B in the same sample space $Sefireed to be
independent (or statistically independent) if thelyability that one event
occurs, is not affected by whether the other eliastor has not occured.
Random

variable :

A numerical quantity whose value is determinedhzydutcome of a
random experiment is called a random variable.

Distribution

Function :

The function which gives the probability of the evthat X takes a value
less than or equal TO a specified value x is calléistribution function
and is also called the cumulative distribution tiom.

Cumulative The function which gives the probabibifithe event that X takes a value
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Distribution

Function :

less than or equal TO a specified value x is calledmulative
distribution function and is also called the distition function.
Sampling

Frame :

A sampling frame is a complete list of all the edsns in the population.
Sampling

Error :

The sampling error is the difference between tkestimple statistic and
the population parameter.

Probability

Samples :

Probability samples are those in which following #ampling plan each
unit in the poplation has a known probability ofrzgincluded in the
sample.

Non

probability

samples :

Non probability samples are those in which the darafgments are the
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arbitrarily selected by the sampler because injtliigment the elements

thus chosen will most effectively represent theuPaion.

Frequency

Polygon :

A frequency polygon is obtained by plotting thessldrequencies against

the mid-points of the classes, and connecting tietpso obtained by

straight line segments.

Variable : A measurable quantity which can varyrfrone individual or object to
another is called a variable.

Constant : A quantity which can assume only onaevéd called a constant
Event. : the possible outcomes of an experimekiidsvn as event.

Data. : A well defined collection of objects is kmoas data.

Mode : The mode is a value which occures most &etjyin a set of data i.e. it
indicates the most common result

Box and

Whisker

plot :

A Box and Whisker plot provides a graphical repnéston of data

through its five number summary.

The five

number
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summary :

A five number summary consists of X0, Q1, mediaB, &hd Xm. It
enables us to find the shape of the distributicthevit drawing a graph.
EXHAUSTIVE

EVENTS :

Two or more than two mutually exclusive eventssaiel to be
exhaustive events when their union constitute thieeesample space

Equally Two events A and B are said to be equéibly when one event is as

likely
events :
likely to occur as other

Probability

Probability is defined as the ratio of favorablsesover equally likely
cases.

Table : Table is a systematic arrangement of aéteviertical columns and
horizontal rows.

Tabulation
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The process of arranging data into rows and colusnalled tabulation.

Classification

The process of arranging data in classes or cassgaccording to
some common characteristics present in the datlexd classification.
Class Mark

or Mid

Point :

The class mark or mid point is that value whichd#g a class into two
equall parts.

Mid Poin

or Class

Mark :

The mid point or class mark is that value whichdlg a class into two
equal parts.

Measure of

location :

A single value which intended to represent a distion or a set of data
as a whole is called an average. It is more ordesmtral value around
which the observations tend to cluster so it itedaineasure of central

tendency. Since measure of central tendency ireltbat location of the
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distribution on X axis so it is also called measoiréocation.

The Semiinterquartile

Range :

The quartile deviation or the Semi-interquartilenBa is defined as half
of the difference between the first and third glest

The

coefficient

of variation

The coefficient of variation expresses the standaxdation as the
percentage of the arithmetic mean.

Disjoint

Set:

Two sets A and B are said to be disjoint Setsdf/thave no elements in
common.

DISTRIBUTION

FUNCTION: :

The distribution function of a random variable Xnodted by F(x),
is defined by F(x) = P(X < x). The function F(x\gs the
probability of the event that X takes a value LEIF$AN OR

EQUAL TO a specified value x. The distribution ftioa is
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abbreviated to d.f. and is also called the cumegatlistribution

function (cdf) as it is the cumulative probabilftynction of the
random variable X from the smallest value up tpec#ic value x.
Experimental

design: :

An experimental design is a set of rules or a pharollect the data
relevant to the problem under investigation in sacetay as to provide
the basis for valid and objective inferences alloeitstated problem.
The plan usually consists of collection of the tmgnts, specification
of experimental layout, allocation of treatments.

Experimental

Unit: :

An experimental unit is the basic unit to which gxperiment is
performed. It is the basic unit to which the treatris applied and in
which the variable under investigation is measuaed analyzed.
Randomized

Deigns; :

These designs are those in which treatments atiedpp experimental

units randomly and conclusions are supported bgtitestical results.
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Basic

Randomized

Designs: :

Randomization Replication Local Control

Randomization:

It is a random process of assigning treatmentsd@kperimental
unit. The random process implies that every possibibcation of
treatments has the same probability.

Replication:

The second principle of an experimental desigeiication which is
the repetition of the basic experiment. It is a ptate run of all the
treatments to be tested in the experiment.

Local

Control: :

It is used to bring all extraneous sources of viaria under control. For
this purpose we use Local Control, a term refertinthe amount of
balancing, blocking and grouping of the experimlemtsts.

Complete

Randomized
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Designs :

In this design treatments are applied to the erpartal units

completely at random, that is randomization is deitbout any
restrictions. Design is completely flexible, anywher of treatments and
any number of units per treatments can be applied.

ANOVA : Analysis of variance is defined as the mgrdare by means of which the
total variability of the set of data measured kpltsum of square is
partitioned into components that measure diffesentces of variations.
The procedure thus permits the decomposition ofdts¢ SS into to the
component SS which are corresponding to the rehkaspected sources
of variations.

Randomized

complete

Randomized complete block Design (RCB) is a deisigmhich ¢

Experimental material is divided into groups ordi®in such a manner

block
Design
(RCB): :

that experimental units within a particular block selatively
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homogeneous. ¢ Each block contains complete detatiments i.e. it
constitutes a replication of treatments. « Treatiiare assigned at
random to the experimental units with in each bilatikch means the
randomization is restricted with blocks.

Latin

Square

Design: :

LS design is an arrangement of k treatments inkeskttiare, where the
treatments are grouped in blocks in two directidins direction being
orthogonal to each other and to the treatmentsyduede the treatments
appear once and only once in each in each diredtishould be noted
that in Latin square design, the number of rows,nthmber of columns
and number of treatments must be equal

Critical

Value :

The value that separates the critical region froengcceptance region, is
called the critical value(s).

Level of

significance

Level of significance of a test is the probabilised as a standard for
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rejecting null hypothesis Ho when Ho is assumeduktérue. The level of
significance acts as a basis for determining thieakregion of the test.

statistics 2

Statistics is a science of facts and figures.
Deciles : Deciles are those nine quantities thatldithe distribution into ten
equall parts.

Percentiles

Percentiles are those ninety nine quantities tivedelthe distribution
into hundred equall parts

Arithmetic

Mean :

Arithmetic Mean is a value obtained by dividing gwn of the
observations by their numbers.

Geometric

Mean :

The Geometric Mean G, of a set of n positive valaekefined as the
positive nth root of their product.

Absolute

Measure of
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Dispersion

An absolute measure of dispersion is one that megshie dispersion in
terms of the same units, or in the square of @sthe units of the data.

Dispersion

The variability that exists between data set.

Relative

Measure of

Dispersion

A Relative Measure of Dispersion is one that messthie dispersion in
terms of a ratio, coefficient or percentage ariddependent of the units

of measurement.

Range : The range is defined as the differencedmivthe maximum and
minimum values of a data set.

Quartile

Deviation :

The quartile deviation is defined as half of thiéedence between the
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first and third quartiles.

Set : A set is any well defined collection or li§tdistinct objects.
standard

error of

estimate :

The degree of scatter of the observed values d@beutgression line
measured by what is called standard deviationgression or standard
error of estimate.

Class of

Sets :

A set of sets is called a class.

Primary

Data :

The data published or used by an organization wiigjinally collected
them are called primary data thus the primary degehr first hand
information collected, complied, and published hyoaganization for a
certain purpose.

Secondary

Data :

The data published or used by an organization akfzer the one which

origninally collected them are known as secondaitg.d
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Harmonic

Mean :

Harmonic mean is defined as the reciprocal of titeraetic mean of the
reciprocals of the values.

Quiartiles : Quartiles are those three quantitiasdivide the distribution into four
equal parts.

Quantiles : Collectively the quartiles, the degjpescentiles and other values
obtained by equall sub-division of the data aréedajuantiles.

Index

Number :

An Index Number is a statistical measure which shokanges in a

variable or group of related variables with resgedime, geographic
location or other characteristics such as incomagpsion etc.

Standard

Deviation :

Standard Deviation is defined as the positive sjuaot of the mean of

the squared deviations of the values from theirrmea

Variance : Variance is defined as the square o$thedard deviation.

Regression

Dependence of one variable on the other varialalisd regression. OR
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Estimation or prediction of one variable on theidas other variable is

called regression.
Random

Experiment

An experiment which produces different results eemgh it is repeated

a large number of times under essentially simiterditions is called a

random experiment.

Sub Set : A set that consists of some elements ofteer set is called a subset of
that set.

Non-

Sampling

Error :

Such errors which are not attributable to samgiingarise in the process

of data collection even if a complete count isiearout.

Skewness : Skewness is the lack of symmetry istailalition around some central
value (mean,median or mode).lt is thus the degireesgmmetry.

Permutation
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an arrangement of all or some of a set of objectsdefinite order is
called permutation.

Universal

Set .

All sets are subsets of one particular set calledeusal set.

Sample

Space :

The set or collection of all possible outcomesroéaperiment is called
the sample space.

Conditional

Probability

The probability of the occurence of an event A whiés known that
some other event B has already occured is calkeddhditional
probability.

Degrees of

freedom :

Degrees of freedom can be defined as the numbsysafrvations in the
sample minus the number of population parametatsafe estimated
from the sample data (from those observations

P value : The p-value is a property of the datd,itimdicates “how improbable”
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the obtained result really is.

Test

Statistic :

A statistic (i.e. a function of sample data nottadming any parameter),
which provides a basis for testing a null hypotheisi called a test
statistics.

Addition

law :

A probability law used to compute the probabilifyaaunion of two
events, denoted A and B. It is P(AEB)=P(A)+P(B)-B@). For mutually
exclusive events, because P(ACB)=0, it reducegA&B)=P(A)+P(B).
Alternative

hypothesis

The hypothesis concluded to be true if the nulldtlgpsis is rejected.

ANOVA
table :
A table used to summarize the analysis of vari@ooeputations and

results. It contains columns showing the sourceadftion, the sum of

http://www.vustudents.net



squares, the degrees of freedom, the mean squaréheF values.
Bayes'

theorem :

A method used to compute posterior probabilities.

Binomial

probability

distribution

A probability distribution showing the probabilibf x successes in n

trials of a binomial experiment.

Binomial

probability

function :

The function used to compute probabilities in aobiral experiment.
Blocking : The process of using the same or singlqrerimental units for all
treatments. The purpose of blocking is to remosewace of variation

from the error term and hence provide a more pawegbt for a

difference in population or treatment means.

Box plot : A graphical summary of data. A box, drefrom the first to the third
guartiles, shows the location of the middle 50%hefdata. Dashed lines,

called whiskers, extending from the ends of the $lmw the location of
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data values greater than the third quartile and dalues less than the
first quartile. The locations of any outliers alesanoted.

Central

limit

theorem :

A theorem that enables one to use the normal pilitgatistribution to

approximate the sampling distribution of the sanmpéan and sample
proportion whenever the sample size is large.

Consistency

A property of a point estimator that is present méher larger sample
sizes tend to provide point estimates closer t@tpilation parameter

Histogram

A graphical presentation of a frequency distribatielative frequency
distribution, or percent frequency distributionquiantitative data
constructed by placing the class intervals on thrizbntal axis and the
frequencies on the vertical axis.

Null

hypothesis
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The hypothesis tentatively assumed true in the tingsis testing
procedure. or A null hypothesis, generally dendigthe symbol HO, is
any hypothesis which is to be tested for possigkection or nullification

under the assumption that it is true.

Normal
probability

distribution

A continuous probability distribution. Its probahjldensity function is
bell shaped and determined by its mean m and sthdldaiation s.

Observation

The set of measurements obtained for a single eleme

Ogive : A graph of a cumulative distribution.

One-tailed

test :

A hypothesis test in which rejection of the nulpbthesis occurs for
values of the test statistic in one tail of the ghing distribution. or The

entire rejection region lies in only one of the ti@ds, either in the right
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tail or in the left tai, of the sampling distriboiti of the test-statistic, is
called a one-tailed test or one-sided test.

Parameter : numerical characteristic of a poputasach as a population mean, a
population standard deviation, a population praportand so on.
Point

estimate :

A single numerical value used as an estimate ofpalation parameter.
Point

estimator :

The sample statistic that provides the point edgrofthe population
parameter.

Poisson

probability

distribution

A probability distribution showing the probabilibf x occurrences of an
event over a specified interval of time or space.

Poisson

probability

function :

The function used to compute Poisson probabilities.
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Population

parameter :

A numerical value used as a summary measure fopalation of data
(e.g., the population mean, the population varigand the population
standard deviation).

Posterior

probabilities

Revised probabilities of events based on additiorfatrmation.

Power

curve :

A graph of the probability of rejecting HO for albssible values of the
population parameter not satisfying the null hypsths. The power curve

provides the probability of correctly rejecting thell hypothesis.

Power : The probability of correctly rejecting Hben it is false.
Probability

density

function :

A function used to compute probabilities for a dombus random
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variable. The area under the graph of a probald&tysity function over
an interval represents probability.

Probability

function :

A function, denoted by f(x), that provides the pabliity that x assumes a
particular value for a discrete random variable.

Qualitative

data:

Data that are labels or names used to identifyttaibwite of each
element. Qualitative data may be nonnumeric or migme

Quialitative

variable :

A variable with qualitative data.

Quantitative

data :

Data that indicate how much or how many of somegth@uantitative
data are always numeric.

t

Distribution

A family of probability distributions that can beed to develop interval

http://www.vustudents.net



estimates of a population mean whenever the pdpnlatandard
deviation is unknown and the population has a nbamaear-normal
probability distribution.

Target

population

The population about which inferences are made.

Treatment : Different levels of a factor.

Tree

diagram :

A graphical representation helpful in identifyingetsample points of an
experiment involving multiple steps.

Two-tailed

test :

A hypothesis test in which rejection of the nulpbthesis occurs for
values of the test statistic in either tail of Hanpling distribution.
Type |

error :

The error of rejecting HO when it is true.

Type |l

error - :
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The error of accepting HO when it is false.

Unbiasedness

A property of a point estimator when the expectaide of the point
estimator is equal to the population parametestitrates.

Union of The event containing all sample pointg tra in A, in B, or in both. The

events A

and B :

union is denoted AEB.

Types of

Experimental

Designs: :

Systematic Designs Randomized design

Systematic

Designs: :

These designs are those in which treatments ateedpp the
experimental units by some systematic manner shettdice of the
experimenter

Acceptance
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and

rejection

region: :

All possible values which a test-statistic may asswwan be divided into
two mutually exclusive groups: One group consistihgalues which
appear to be consistent with the null hypothesis ialues which appear
to support the null hypothesis), and the otherravialues which lead to
the rejection of the null hypothesis. The firstupas called the
acceptance region and the second set of valuemigrkas the rejection
region for a test

Type |

error: :

When we perform a hypothesis test, we derive edelérom the sample
in the form of a test statistics. There is a padssilthat sample may lead
us to make a wrong decision. We may reject the tingsis when it is in
fact true. This type of error is called an errofist kind or type I-error.
The probability of committing a type | error is ad¢ed bya. Thusa is the
probability of rejecting null hypothesis Ho when Hoe.

Type Il

error: :

When we perform a hypothesis test, we derive edgdérom the sample
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in the form of a test statistics. There is a padssilthat sample may lead
us to make a wrong decision. We may accept thethggs when it is in
fact false. This type of error is called an errbsecond kind or a Type |l
error. The probability of committing a type Il eriis denoted bj. Thus
B is the probability of accepting null hypothesis Wien Ho false.
Class

midpoint :

The point in each class that is halfway betweeridiver and upper class
limits.

Complement

of event A :

The event consisting of all sample points thatrartein A.

Dependent

variable :

The variable that is being predicted or explaines. denoted by y.
Descriptive

statistics :

Tabular, graphical, and numerical methods usednusarize data.

Dot plot : A simple graphical summary of data wetlch observation represented
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by a dot placed above a horizontal axis that sihbessange of values for
the observations.

Discrete

random

variable :

A random variable that may assume either a finitalmer of values or an
infinite sequence of values.

Empirical

rule :

A rule that states the percentages of items thkatvihin one, two, and
three standard deviations from the mean for motmaghed, or bellshaped,
distributions.

Experiment

A process that generates well-defined outcomes.
Binomial

experiment

A probability experiment having the following foproperties: consists of
n identical trials, two outcomes (success andt@jlare possible on each

trial, probability of success does not change ftoat to trail, and the
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trials are independent.
Factorial

experiment

An experimental design that allows statistical ¢osions about two or

more factors.

Fivenumber

summary :

An exploratory data analysis technique that use$datowing five

numbers to summarize the data set: smallest viilsiequartile, median,

third quartile, and largest value.

Frame : A list of the sampling units for a studheTsample is drawn by selecting
units from the frame.

Frequency

distribution

A tabular summary of data showing the number (@gdency) of items
in each of several non-overlapping classes.

Grouped

data:

Data available in class intervals as summarized fsgquency
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distribution. Individual values of the original dadre not available.
Independent

variable :

The variable that is doing the predicting or exilag. It is denoted by x.
Intersection

of Aand B

The event containing all sample points that argoith A and B. The
intersection is denoted ACB.

Joint

probability

The probability of two events both occurring; tigtthe probability of

the intersection of two events.

Judgment

sampling :

A nonprobabilistic method of sampling whereby elatreelection is
based on the judgment of the person doing the study

Interquartile
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range (IQR)

A measure of variability, defined to be the difiece between the third
and first quartiles.

Least

squares

method :

The method used to develop the estimated regresgigetion. It
minimizes the sum of squared residuals (the deviatbetween the
observed values of the dependent variable, yitla@estimated values of
the dependent variable, yi)

Regression

equation :

The equation that describes how the mean or expheatae of the
dependent variable is related to the independeaiahla.

Rejection

region :

The range of values that will lead to the rejectié@ null hypothesis.

Replication

The number of times each experimental conditioefeated in an
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experiment.

Residual : The difference between the observecewvallthe dependent variable and
the value predicted using the estimated regressjaation.

Sample

point :

An element of the sample space. A sample poinesgmts an
experimental outcome.

Sample

statistic :

A numerical value used as a summary measure famale (e.g., the
sample mean, the sample variance, and the sarapliast deviation).
The value of the sample statistic is used to eséirttee value of the
population parameter.

Sampled

population

The population from which the sample is taken.

Sampling

unit :

The units selected for sampling. A sampling uniynmalude several

elements.
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Sampling
with

replacement

Once an element has been included in the samjdeeiturned to the
population. A previously selected element can ected again and

therefore may appear in the sample more than once.

Sampling
without

replacement

Once an element has been included in the samjdeeimoved from the
population and cannot be selected a second time.

Scatter

diagram :

A graph of bivariate data in which the independemtable is on the
horizontal axis and the dependent variable is envértical axis.

Simple

linear
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regression :

Regression analysis involving one independent bbgriand one
dependent variable in which the relationship betwtbe variables is
approximated by a straight line.

Simple

random

sampling :

Finite population: a sample selected such that pashible sample of
size n has the same probability of being seledtdithite population: a
sample selected such that each element comes lfiwsatne population
and the elements are selected independently.

Standard

error :

The standard deviation of a point estimator.

Stem-andleaf

display

An exploratory data analysis technique that sinmgltausly rank orders
guantitative data and provides insight about tlapslof the distribution.
Stratified

random
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sampling :

A probability sampling method in which the popubatis first divided
into strata and a simple random sample is themtéken each stratum.
Hypergeometric

probability

function :

The function used to compute the probability ofigcesses in n

trials when the trials are dependent.

Multiplication

law :

A probability law used to compute the probabilifyan intersection of
two events, denoted A and B. It is P(ACB)=P(A)P(B¢A P(ACB)=
P(B)P(A|B). For independent events it reduces &COB)=P(A)P(B).
Goodness

of fit test :

A statistical test conducted to determine whetbeefect a hypothesized
probability distribution for a population.

Sampling

distribution

A probability distribution consisting of all posshvalues of a sample
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statistic.

Question: What is the difference between cumuldtieguency distribution and

Cumulative Frequency Polygon?.

Answer: There is no difference between cumulatiegdency distribution &
Cumulative Frequency Polygon,because the grapbrofrailative
frequency distrbution is known as Cumulative FrexydPolygon/ogive.
Question: What is Frequency? What are the stepmdding frequency
distribution?

Answer:Frequency:

It is a record of how often each value (or setaitigs) of the variable in
guestion occurs. It may be enhanced by the addifigercentages that fall into
each category

Steps in Frequency Distribution:

Following are the basic rules to construct freqyetistribution:

1. Decide the number of classes into which the aado be grouped

& it depends upon the size of data.

2. Determine the RANGE (difference between the sb&largest

values in data) data.

3. Decide where to locate the class limit (humibgegcally use to
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identify the classes).

4. Determine the reaming class limits by addingdlss interval

repeatedly.

5. Distribute the data into classes by using talfrks and sum it in

frequency column. Finally, total the frequency eoluto see that all data have
been accounted for.

Question: What is Box & Whisker Plot?

Answer:Box and Whisker Plot (or Box plot):

A box and whisker plot is a way of summarizing tafedata measured

on an interval scale. It is often used in explanattata analysis. It is a type of
graph which is used to show the shape of the bligtdn, its central value, and
variability. The picture produced consists of thestrextreme values in the data
set (maximum and minimum values), the lower anceuppiartiles, and the
median.

A box plot (as it is often called) is especiallygfal for indicating whether a
distribution is skewed and whether there are amgual observations (outliers)
in the data set.

Box and whisker plots are also very useful whegdarumbers of observations
are involved and when two or more data sets argglmmpared.

Question: What is Mean, Median & Mode?

Answer:Mean:
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The arithmetic mean is the statistician’s termvibiat the layman knows as the
average. The arithmetic mean or simply the mearnviue obtained by
dividing the sum of all the observations by theimber.

THE MEDIAN:

The median is the middle value of the series whervariable values are
placed in order of magnitude.

THE MODE:

The mode is defined as that value which occurs fnegtiently in a set

of data i.e. it indicates the most common result.

The median indicates the middle position whilertiede provides

information about the most frequent value in thatribution or the set of data.
Both median & mode are different methods of cakinggthe average value of
data and they have their advantages & disadvantdpey are used by the

statisticians according to their requirement.

Question: What is meant by Dispersion?

Answer: Dispersion means the extent to which tha/dalues are spread out from
the average.

Example:

There are many situations in which two different ddéa having the
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same average e.qg.
Data 1.5, 5,5,5,5 having mean=5

Data 2:1, 5,6,6,7 having mean=5

Hence in such a situation we, need a measure whitHl us how

dispersed the data are. The measure used for thisigpose is called

measure of dispersion.

Question: What is the relation between these twonktuts & Moment Ratios . ?
Answer: Moments: A moment designates the powertticlwdeviations are raised
before averaging them. Moment ratio: These araiceratios in which

both numerators and the denominators are moments.

Question: What is the difference between frequemty/frequency distribution.?
Answer: Frequency:

The number of observations falling in a particuass is

known as class frequency or simply frequency.

Frequency distribution.

When we arrange the frequencies in a form of ttiga it is

known as Frequency distribution.

Question: What is meant by standard deviation?.

Answer: Standard deviation tells how tightly aaletalues is clustered around the
average of those same values.

Question: What is the difference between thesditwits when we are dealing with
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continuous random variable: 0<5 and 8 <5 .

Answer: In case ofcontinuous random variable tier® differecce both are
discribing the same thing either we mention theaégign or not that is

,the random variable ranging from 0 to 5.

Question: What is the difference between the Poisiétribution and the normal
distribution?

Answer: Poisson distribution. The Poisson distiduts referred to as the
distribution of rare events. Examples of Poissatrithuted variables are
number of accidents per person, number of sweegsstakn per person,

or the number of catastrophic defects found incapction process.

While: Normal Distribution. The normal distributigthe "bell-shaped
curve" which is symmetrical about the mean) isemthtical function

commonly used in inferential statistics as an agpmation to sampling

distributions. In general, the normal distributimmovides a good model
for a random variable, when: There is a strongeeany for the variable
to take a central value; Positive and negativeal®ris from this central
value are equally likely; The frequency of deviatidalls off rapidly as

the deviations become larger.

Question: What is the difference between type-éreand type -l error ?.
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Answer: Type-I error:

In a hypothesis test, a type | error occurs when g null
hypothesis is rejected when it is in fact true; thais, HO is
wrongly rejected. For example, suppose that an acsad is,

in fact, innocent (i-e Ho is true) but the findingof the judge

is guilty. The judge has rejected the true null hypthesis

and is so doing ,has made a type-I error.

Type-Il error:

In a hypothesis test, a type Il error occurs whentte null
hypothesis HO, is not rejected when it is in factdse. For
example if the accused is, in fact, guilty (i-e His false) and
the finding of the judge is innocent, the judge haaccepted
the false null hypothesis and by accepting the faqull
hypothesis he has committed a type -l error.

Question: What is the difference between permuiatitd combination.
Answer: Permutations:

When our purpose is to arrange the objects withereiso order
out of" n" then we use permutations.

Combinations:

When we select our objects out of "n" with out ¢édagng order

then we apply combination.
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Question: what is meant by marginal probabilitydiion?.

Answer: The individual probability function of thendom variables,from the joint
probability function,is known as marginal probatifiunction.

Question: What is ORDINAL or RANKING SCALE.

Answer: Where nominal scales don't allow compasdardegree, this is possible
with ordinal scales. Say you think it is bettefit® in Karachi than in

Lahore but you don't know by how much. Exampleebiite or objects

with a higher scale value have more of some at&ili+The intervals

between adjacent scale values are indeterming&eal® assignment is by

the property of "greater than," "equal to," or Yeisan."

Question: What is the descriptive and inferenttatiStics.

Answer: Descriptive Statistics uses graphical amderical techniques to

summarize and display the information contained data set. Inferential

Statistics uses sample data to make decisionsedigtions about a larger

population of data.

Question: What is Skewness?

Answer: Skewness is defined as asymmetry in thelision of the sample data values.
Values on one side of the distribution tend tolréier from the 'middle’ than

values on the other side.
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For skewed data, the usual measures of locatidmgiwé different values, for
example, mode<median<mean would indicate positiveight) skewness.
Positive (or right) skewness is more common thayatiee (or left) skewness.
If there is evidence of skewness in the data, weapgly transformations, for
example, taking logarithms of positive skew data.

Question: Define Variable,Discrete Variable andttnrous Variable.
Answer: Variable is a characteristic under studyt tssumes different values for
different elements. For example, Height of studéntsclass, No. of

rooms in a house Discrete Variable: A DISCRETEalalg is one which

may take on only a countable number of distincigalsuch as 0, 1, 2, 3,
4,... Discrete variables are usually (butmetessarily) counts. If a
variable can take only a finite number of distimalues, then it must be
discrete. Examples of discrete variables includenitimber of children in

a family, the Friday night attendance at a cingimanhumber of patients

in a doctor's surgery, the number of defectivetllglibs in a box of ten.
Continuous Variable: A CONTINUOUS variable is onkieh takes an
infinite number of possible values. Continuous aklés are usually
measurements. Examples include height, weightati@unt of sugar in

an orange, the time required to run a mile.

Question: What is correletion coefficient?

Answer: Correlation Coefficient: A correlation céieent is a number between -1
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and 1 which measures the degree to which two agare linearly

related. If there is perfect linear relationshiphapositive slope between
the two variables, we have a correlation coeffic@r; if there is

positive correlation, whenever one variable hagh fow) value, so

does the other. If there is a perfect linear refethip with negative slope
between the two variables, we have a correlati@fficient of -1; if there

is negative correlation, whenever one variableghigh (low) value; the
other has a low (high) value. A correlation coééiit of 0 means that

there is no linear relationship between the vagsbl

Question: what is ment by percentile coefficienkoiftosis?

Answer: Kurtosis: Karl Pearson introduced the t&umtosis for the degree of
peakedness or flatness of a unimodal frequencyec@®ercentile Coefficient
of Kurtosis is another measure of kurtosis whichaswidely

used. it is given by K=Q.D/ P90 —P10 Where Q.[hesdemi inter

guartile range & P’s are the percentiles. It hamkzhown that K for a
normal distribution is .263 and it lies betweem@d 8.50.

Question: Explain Conditional Probability, Margirdobability and Joint
Probability.

Answer: Conditional probability is the probabilitf some event A, assuming
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event B. Conditional probability is written P(A|B)nd is read "the

probability of A, given B". Joint probability is éhprobability of two

events in conjunction. That is, it is the probabitif both events together.

The joint probability of A and B is written as P(Bfor P(A,B) or

P(AB). Marginal probability is the probability ohe event, ignoring any
information about the other event. Marginal probghbis obtained by

summing (or integrating, more generally) the jgrdbability over the

ignored event. The marginal probability of A is tteh P(A), and the

marginal probability of B is written P(B).

Question: what is Random Variable?

Answer: Random Variable: A random variable is & thiat assigns a value to each
possible outcome of an experiment. For exampk éxperiment

involves measuring the height of people, then e@rhon who could be a
subject of the experiment has associated valuarhisr height. A

random variable may be discrete (the possible owsaare finite, as in

tossing a coin) or continuous (the values can glkepossible value

along a range, as in height measurements).

Question: Explain the Concept of "Continous Ranariable”

Answer: Continuous random variable: A continuouiman variable is one which
takes an infinite number of possible values. Camttirs random variables

are usually measurements. Examples include heiglight, the amount
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of sugar in an orange, the time required to rurile.m

Question: Explain the concept of inferential statis.

Answer: Inferential statistics: In Inferential 3¢its we try to get an idea about
population parameters using sample data becaissedt possible, in

many situations, for us to study the whole of pafiah. We therefore

resort ourselves to the sample estimates. In dggednclusion, the

decision maker makes use of probability theory

Question: What is continuity correction?

Answer: Continuity Correction Factor A value ofttfat is added to and/or
subtracted from a value of a Binomial random vdeiabwhen the
continuous normal probability distribution is ugedapproximate the
discrete binomial probability distribution

Question: what is hypereomatric distribution.

Answer: Hypergeometric Distribution: In probabilifyeory and statistics, the

hypergeometric distribution is a discrete probapdistribution that

describes the number of successes in a sequenadradvs from a finite
population without replacement.
Question: What is probablity density function anhiis it's significance.

Answer: Dear Student, Probability density functfpdf) is a mathematical
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expression or formula which gives probabilities darange of values of a
continuous random variable. It is denoted by flixhas certain very
important properties which we have sent you by erRabbability

density functions are of great significance in iStass. In fact all the
conclusions that are made in Inferencial Statistresdue to using
appropriate probability density function. Most innzmt probability
distributions which are used in Inferencial Statsare normal
distribution, t-distribution, F distribution andiebquare distribution.
Question: What is random variable and how the $dglated to it?
Answer: RANDOM VARIABLE: Such a numerical quantitshose value is
determined by the outcome of a random experimecdlied a random
variable. For example, no. of children in a famdgjly income of a
medical store etc. It is of two types (i) Discrea@dom variable (ii)
Continuous random variable Probability density tiorc (pdf) is the
expression or formula which gives us the probaphitit given range of
values of the continuous random variable.

Question: What is the concept of normal distribuitio

Answer: Gaussian (Normal) Distribution The NormalGaussian distribution
plays a central role in statistics and has beendda be a very good
model for many continuous distributions that odoureal situations. The

function is symmetric about the mean, it gaingritsximum value at the
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mean, the minimum value is at plus and minus ityfinihe distribution

is often referred to as "bell shaped".

Question: Define Hypothetical population and namd@am sampling.

Answer: Hypothetical population: A population istmecessarily real; it may be
hypothetical or imaginary. For example, outcomearoéxperiment, that

is carried out infinitely, make a hypothetical ptadion. It consists of all
conceivable ways in which an event can occur,algossible throws of

a die. Such a population does not exist in an hataaner but is only to

be thought of. Non-random Sampling: ‘Nonrandom dargpimplies

that kind of sampling in which the population urdte drawn into the

sample by using one’s personal judgment. In thispgbiag personal

judgment (of an every person) decide that whichpdizugp unit (of

population) should be selected for the sample.

Question: what are the main and detailable cormegispersion

Answer: Dispersion means the extent to which the/dalues are spread out from
the average. Example: There are many situationdich two different

data having the same average e.g. Data 1:5, 5/45ibg mean=5 Data

2:1, 5,6,6,7 having mean=5 Hence in such a sitnati® need a measure

which tell us how dispersed the data are. The nmeasged for this
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purpose is called measure of dispersion.

Question: if X1=20.7% and X2=14.56% then which isrenvariant? Explain
relative measure of dispersion?

Answer: Suppose we have two distributions havirgffament of variations:
CV(X1) =20.7% CV(X2) =14.56% Than the first disuiion has more
variation as compare to second as: CV(X1)> CV(Xgkive measure of
dispersion is one that is expressed in the formratio, co-efficient of
percentage and is independent of the units of meamnt. A relative
measure of dispersion is useful for comparisonaté @f different nature.

A measure of central tendency together with a nreasfudispersion

gives an adequate description of data. We willibeu$sing FOUR
measures of dispersion i.e. the range, the qudeiétion, the mean
deviation, and the standard deviation.

Question: what is difference beween correlationraggdession.

Answer: Correlation: Correlation is a measure efdtrength or the degree of
relationship between two random variables. Or tigpendence of two
variables is called correlation. Regression: Depand of one variable

on the other variable is called regression. Omitiion or prediction of

one variable on the basis of other variable isedalegression.

Question: What is population?

Answer: A population is consist of the totalitytbe observation with which we re
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concerned.

Question: What is a Sample?

Answer: A sample is a group of units selected feolarger group (the population). By
studying the sample it is hoped to draw valid cosicins about the larger group.
A sample is generally selected for study becaus@dpulation is too large to
study in its entirety. The sample should be repriegive of the general
population. This is often best achieved by randam@ing. Also, before
collecting the sample, it is important that thesggsher carefully and completely
defines the population, including a descriptioniaf members to be included.
Example:

The population for a study of infant health mighktdl children born in the
Pakistan in the 1980's. The sample might be alidsaiorn on 7th May in any

of the years.

Question: What is Statistic?

Answer: A statistic is a quantity that is calcuthfeom a sample of data.
Question: In which distributions we used empiricdé & chebychev rule?.
Answer: Empirical rule is applicable to the moustape, symmetrical and

unimodle (bell shaped)distributions while chebychpply to any

distribution regardless of the shape of the frequelistribution of the
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data.

Question: What are the different ways of represgrtie frequency distribution
graphically?

Answer: There are three ways of graphical represient of frequency distribution.
HISTOGRAM:

A histogram consists of a set of adjacent rectangleose bases

are marked off by class boundaries along the X;axid whose heights are
proportional to the frequencies associated withréispective classes.
FREQUENCY POLYGON:

A frequency polygon is obtained by plotting thessldrequencies

against the mid-points of the classes, and comgettie points so obtained by
straight line segments.

FREQUENCY CURVE:

When the frequency polygon constructed over clatssvals

made sufficiently small for a large number obseéomtis smoothed, it
approaches a continuous curve, such a curve &dcatequency Curve.

Types of Frequency Curves:

The frequency distribution occurring in practiceyally belong to one of the
following four types. You will study about themyour next lecture.

1. The Symmetrical Distribution.

2. Moderately Skewed Distribution.
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3. Extremely Skewed or J-shaped Distribution

4. U-Shaped Distribution

Question: What is meant by 5-Number Summary?

Answer:5-Number Summary:

A 5-number summary is especially useful when weetsymany data

that it is sufficient to present a summary of thgadather than the whole data
set. It consists of 5 values: the most extremeesain the data set (maximum
and minimum values), the lower and upper quartdes, the median.

A 5-number summary can be represented in a diagnamwn as a box and
whisker plot. In cases where we have more thardateeset to analyze, a 5-
number summary is constructed for each, with cpmeding multiple box and
whisker plots.

Question: What is meant by mid-rang and mid-quardhge and what is the
difference between these two ranges.?

Answer: MID-RANGE: If there are n observations wih and xm as their
smallest and largest observations respectively tiheir mid-range is

defined as Mid range=X0+Xm/2. It is obvious thatvé add the smallest
value with the largest, and divide by 2, we wilt gevalue which is more

or less in the middle of the data-set. MID-QUARTIRRANGE: If x1,

X2... Xn are n observations with Q1andQ3 as theit éind third quartiles

respectively, then their mid-quartile range is edi as Mid Quartile
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range= Q1+Q3 /2. Difference: They both used as ureasf central
tendency because they both provide us with motessrthe middle value
of data. The difference is that the mid-quartilegais an attempt to
address the problem of the range being heavilyriigreg on extreme
scores. An mid-quartile range represents the misid¥ of the scores in

the distribution.

Question: What is meant by Loaded die?.

Answer: A biased die is known as Loaded die.

Question: What is the difference between Probghdistribution and sampling
distribution?.

Answer: The probability distribution of any staitistsuch as the mean, the
standard deviation, the proportion of successassimmple, etc.) is

known as its sampling distribution.

Question: DISCUSS STATUS,STATISTICS AND STATISTIC.

Answer: Latin words status, meaning a politicatesta believed to be the origin of
the word “statistics” Statistics: Today the wordtitics is used in three
different meanings. Firstly, it is used in the seatdata for example

price statistics, death statistics etc Secondig,lised as the plural of the

word “statistic” meaning the information obtainedrh the sample data.
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Thirdly, it means the science of collecting, préggyn analyzing, and
interpreting the numerical facts obtained as alre$a survey.

Question: Define the error of instrument in respddhe ratio measurment?
Answer: Error of Instrument arises when we are mm@ag any quantity because
of the fault in the measuring instrument. For ratale we can use the
following example. If a student’s weight is recaddes 60 kg (correct to

the nearest kilogram), his true weight in fact besween 59.5 kg and

60.5 kg, whereas a weight recorded as 60.00 kg srtbartrue weight is

known to lie between 59.995 and 60.005 kg. Thusetisea difference,

however small it may be between the measured \aaddehe true value.

This sort of departure from the true value is técdlly known as the

error of measurement.

Question: what is difference between raw data aoded data,please explain it
with some example.

Answer: Raw data Data that have not been procéssat/ manner is called raw
data. It often refers to uncompressed text thabistored in any priority

format. It may also refer to recently captured da&d may have been

placed into a database structure, but not yet pseck Grouped data The

data presented in the form of frequency distributgalso known as

grouped data.

Question: Explain the Term hypothesis.
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Answer: Dear Student, The term Hypothesis is addled Statistical Hypothesis
and it is defined as: “An assumption or stateméouathe value of

unknown population parameter which may or may ratrbe is called
Statistical hypothesis.” It is of two types: 1. Ndlypothesis 2.

Alternative Hypothesis Null Hypothesis: Any hypatigeewhich is to be

tested for possible rejection under the assumptianit is true is called

Null Hypothesis. It is generally denoted by Ho. THypothesis is usually

assigned a numerical value. For example, suppogbinlethat the
average height of students in all colleges is 6Rds. This statement is
taken as null hypothesis and is written symbolica§ Ho:u = 62.
Alternative Hypothesis: “Any other hypothesis whigh accept when the
null hypothesis is rejected is called Alternatiygbthesis” It is generally
denoted by H1 or HA. A null hypothesis is thusdedshgainst an
alternative hypothesis H1. For example, if our imybothesis is Hau =
62, then our alternative hypothesis my be H#%:62 or H1:u > 62 or
H1l:u<62.

Question: Explain relative measure of dispersion

Answer: Relative measure of dispersion is oneithexpressed in the form of a

ratio, co-efficient of percentage and is independéthe units of
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measurement. A relative measure of dispersiongtilfor comparison

of data of different nature. A measure of ceneabiency together with a
measure of dispersion gives an adequate descriptidata. We will be
discussing four measures of dispersion i.e. thgeatie quartile

deviation, the mean deviation, and the standardten.

Question: WHAT IS MOMENTS

Answer: Moments are the arithmetic means of theguswo which the deviations
are raised. Thus the mean of the first power offthdations from mean

is the first moment about the mean; the mean o$¢icend power of the
deviations from mean is the second moment aboun#gan and so on.

First four moments about mean are defined as: iXl-=Xbar)/n m2 =

(X = Xbar)2/n m3 = (X — Xbar)3/n m4 = (X — Xbar)4/n

Question: What is difference between independediiradiependence variable.
Answer: Two events A and B in the same sample sBaeee defined to be
independent if the probability that one event oscig not affected by
whether the other event has or has not occurred.eéwents A and B in

the same sample space S, are defined to be Depehthenprobability

that one event occurs, is affected by whether ther@vent has or has

not occurred.

Question: Explain the Condititional Probability lvihe help of example.

Answer: In conditional probability we are dealingiwtwo events .One event is
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that for which we have to find the probability aafgbut 2nd event we
have some priori information.To illustrate the cepicof conditional
probability let us consider an example. Let a dieolled. S={1,2,3,4,5,6}
A is the event of getting a" 5" & a prior informatti is given that on a
particular throw of a die ,the outcome is an oddhber (event B) .Hence
B={1,3,5}now the probability of getting a "5" inithreduce sample space
is 1/3 which is known as conditional probabilityefent "A". Note.

Priori means already known information before stgrthe experiment

Question: what is loaded die?

Answer: We can say that, a biased unfair die addd die

Question: Explain Nominal and ordinal levels of si@@ment and also tell me what
is EPAmileage rating.

Answer: Nominal Scales When measuring using a nalnsicale, one simply

names or categorizes responses. The essentialgoint nominal scales

is that they do not imply any ordering. Nominalleseembody the lowest

level of measurement. It is used for identifyindiuiduals, groups or

regions. Ordinal Scales Where nominal scales ddiottv comparisons in

degree, this is possible with ordinal scales. Saythink it is better to

live in Karachi than in Lahore but you don't knowhow much. EPA
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means Environmental Protection Agency US governragancy for the
protection of the environment which ranks the nfiost-efficient vehicle.
Question: Explain bivarite.

Answer: Bivariate Data Before we looked at one ags®sent on an observation
(or individual), say X is height. Now we're intetex$ in more than one
measurement per observation (individual), say Keight and Y is

weight. Let's say we have n individuals we're tgkime measurements

on. Then our data would be as follows (X1,Y1), (X2).....(Xn, Yn)

Question: What is meadian

Answer: abc

Question: Quartiles & their Uses.

Answer: Quartile: The values which divide the disttion into four equal parts
are called quartiles. Quartiles divide the data four equal-sized and
non-overlapping parts. One fourth of the datalhiel®w the Q1 (first

quartile). Half of the data lies below Q2 (secondrjle) similarly, three
guarters of the data lies below Q3 (third quart)@) (second quartile) is

also known as median. Use of quartiles: In ordetetscribe a data set

without listing all the data, we have measure®oétion such as the

mean and median, measures of spread such as teeaad standard
deviation. Quartiles are also used to describe&l#ta in combination with

other measures. For example they are used in firgar summary of

http://www.vustudents.net



the data. The five number summary, i.e., the minm@1, Q2 (median),
Q3, and maximum, give a good indication of where dia. The five
number summary is sometimes represented graphasby(box-and-
)whisker plot.

Question: ACCEPTANCE AND REJECTION REGIONS.

Answer: ACCEPTANCE AND REJECTION REGIONS: All posts values
which a test-statistic may assume can be divididtimo mutually
exclusive groups: One group consisting of valuegkvhappear to be
consistent with the null hypothesis (i.e. valuesotappear to support

the null hypothesis), and the other having valubiglvlead to the

rejection of the null hypothesis The first groug#led the acceptance

region and the second set of values is known aejbetion region for a

test. The rejection region is also called the@altregion.

Question: Explain the concept of Cumulative Fregyen

Answer: Cumulative frequency is used to determiiertumber of observations
that lie above (or below) a particular value inatadset. The cumulative
frequency is calculated using a frequency distiiputable. The

cumulative frequency is determined by adding esetpfency from a

frequency distribution table to the sum of its meeksors. The last value
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will always be equal to the total for all obsereas.

Question: Difference between Skewed and symmetlisaiibution.

Answer: A frequency distribution or curve is saithe skewed when it departs
from symmetry. If the right tail is longer the dibution is positively

skewed and if the left tail of the distributionld@mger, the distribution is

said to be negatively skewed. A frequency distidyubr curve is said to

be symmetrical if values equidistant from a centrakimum have the

same frequencies.

Question: Explain the use of word STATISTICS ingsila & plural sense.
Answer: Latin words status, meaning a politicatesta believed to be the origin of
the word “statistics” Statistics: Today the wordtistics is used in three
different meaning. Firstly, it is used in the senofdata for example price
statistics, death statistics etc Secondly, it eduss the plural of the word
“statistic” meaning the information obtained frohetsample data.

Thirdly, it means the science of collecting, prégepn analyzing, and
interpreting the numerical facts obtained as alte$a survey.

Question: State about the types of statistics ?

Answer: Statistics as a subject is divided intacdpsive and inferential statistics.
Descriptive Statistics uses graphical and numetéadiniques to

summarize and display the information contained data set. Inferential

Statistics uses sample data to make decisionsedigtions about a larger
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population of data.

Question: What is bais and how it is differnt froamdom error?
Answer: A systematic error which deprive our resfubm there
representativeness. Biase id different from randamr in the sence that
random error balance out in the long run while digscumulative
(addition of error) and does not become balancéndehg the run.
Question: what is Point Estimation.

Answer: Point estimation of a population parampterides, as an estimate, a
single value calculated from the sample that isljiko be close in value
to the unknown parameter. For example the valubeo$tatistic (Xbar)
computed from a sample of size n, is a point esérohthe population

parameter (u)

Question: state what is Grouped and Row data?

Answer: Grouped data The data presented in the ddfmequency distribution is
also known as grouped data. Raw data Data thatid@tJgeen processed

in any manner. It often refers to uncompressedthattis not stored in

any priority format. It may also refer to recentiptured data that may

have been placed into a database structure, byehptocessed.

Question: define theMean Deviation.
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Answer: The mean deviation is used to charactéhieelispersion among the
measures in a given population. To calculate themakeviation of a set

of scores it is first necessary to compute theérage (mean or median)

and then specify the distance between each scdrhahmean without
regard to whether the score is above or below(thegand positive) the
mean. The mean deviation is defined as the metresé absolute

values.

Question: What is meant by variability?

Answer: Variability is the spread or dispersioraiget of data. Consider the
following sets of data. 9, 9, 9, 9, 9, 9, 9, 990, 6, 2, 8, 4, 14, 16, 12

13, 10, 7, 6, 21, 3, 7, 5 All these three setsabh thave same mean (9)

but they are different in variability. First setwdlues has no dispersion

and there is greater variability is third dataaetompared to second set

of data as its values are more spread away as cethfathe values of
second set of data.

Question: What is EQUALLY LIKELY EVENTS?

Answer: The two events are said to be equallyyikethey have the same chance
of occurring. For example, in our coin-tossing ekpent, the two

events, heads and tails, are equally likely. Batfehthe same chances of
occurring. There is 50% chance for occurring batmgs.

Question: What is meant by Transformation?
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Answer: If we change one variable into anotheralas, this is called
transformation. For example, If we have valuesasfable X, then we
can find the values of other variables using tramsétions like Y = X +
3orZ=2X-5

Question: Explain Primary and Secondary data.

Answer: Primary and Secondary data: When peophk thfi market research, they
tend to think of collecting data directly from coisters, prospects, or
other stake holders (this is called primary datkection). However,
secondary data can also provide a rich sourcefafmation. Secondary
data are data that already exist in industry-sfge@ports, previous
research on the topic of interest, or data fromrganization’'s own data
base. Qualitative sources of secondary data inchagazine and

newspaper articles and annual reports of industriigipants.

Question: What is Average?

Answer: A single value used to represent the distion is called average. Most
commonly used averages are Mean, Median and Mode.

Question: What is Ogive and polygon.

Answer: In statistics, an ogive is the curve ofienalative distribution function.

polygon and ogive are same.
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Question: What is simple random and stratified damgp

Answer: Simple random sampling: With simple randsampling, each itemin a
population has an equal chance of inclusion irstimaple. Stratified
sampling: In stratified sampling, the populationligided into groups

called strata. A sample is then drawn from wittiese strata. Some
examples of strata commonly used by the ABS ane$§tAge and Sex.
Other strata may be religion, academic ability arital status.

Question: Define cluster sampling.

Answer: Cluster sampling divides the populatiomw igtoups, or clusters. A
number of clusters are selected randomly to reptdébe population, and
then all units within selected clusters are inctlatethe sample.

Question: why we construct chart in Statistics?

Answer: Charts are used to illustrate quantitatélationships between the
variables.

Question: define the Distribution function.

Answer: Distribution Function: The distribution fetion D(x) (also called the
cumulative density function (CDF) or probabilitysttibution function),
describes the probability that a variate /variabkakes on a value less

than or equal to a number x. The distribution figrcts sometimes also
denoted by F(x) .The function F(x) gives the praligtof the event that

X takes a value less than or equal to a specifidwalevx.
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Question: How we calculate the boundries?

Answer: CLASS BOUNDARIES The true class limits oflass are known as its
class boundaries.It should be noted that the éiffez between the upper

class boundary and the lower class boundary otkasg is equal to the

class interval.

Question: what is value of central tendecy? and wegpply it ?7and how many
types of centeral tendency

Answer: Central Tendency means the tendency aldkeeto gather around some
central value and the value around which all threeolmations tend to

gather is called measure of central tendency. Measf central

tendency of central tendency are generally knowdvasages. The most

common types of averages are: i) The arithmeticmig&eometric

Mean iii) Harmonic Mean iv) Median v) Mode

Question: How we find mediam from the data?

Answer: In order to find Median, we following theegs: i) Arrange the values in
increasing order. ii) Count the number of valu@sai If the no. of values

is odd then Median is (n+1)/2 th value. b. If tlee of values is even then
Median is the average of n/2 th and [(n/2) +1]liservations.

Question: What is the relation between these twonktuts & Moment Ratios?
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Answer: Moments: A moment designates the powertticlwdeviations are raised
before averaging them. Moment ratio: These araiceratios in which

both numerators and the denominators are moments.

Question: what is difference between arbitrary faimd dispersion?

Answer: Arbitrary form: We find the moment form awglue other than the mean
that is called the moments about the arbitrary fadispersion: By which

we mean the extent the observation in a samplemulation are spread

out. And the second moment about the mean is gxhetisame thing as

the variance, the positive square root of whidhésstandard deviation,

the most important measure of dispersion?

Question: what is the conditinal and un conditpralbability?

Answer: In many situations, once more informatiensdmes available, we are
able to revise our estimates for the probabilitfunfher outcomes or

events happening. For example, suppose you gmplurfch at the same

place and time every Friday and you are servechlwithin 15 minutes

with probability 0.9. However, given that you netithat the restaurant is
exceptionally busy, the probability of being serlach within 15

minutes may reduce to 0.7. This is the conditigmabability of being

served lunch within 15 minutes given that the rastat is exceptionally

busy

Question: explain What is Moment ratios?
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Answer: Moment ratios are certain ratios in whidththe numerator and the
denominator are moments. The most common of theseamt-ratios are
denoted by bl and b2 and defined by the relatiphg: = (m3)2 / (m2)3

ii) b2 = m4/ (m2)2 These are independent of oragid units of
measurement, i.e. they are pure numbers. b1 istasedasure the
Skewness of distribution, and b2 is used to measer&urtosis of the
distribution.

Question: Why the significance level is consid&a0.

Answer: By a = 5%, we mean that there are abobbees in 100 of incorrectly
rejecting a true null hypothesis. That is, we wannake the significance
level as small as possible in order to protechtiehypothesis and to

prevent, as far as possible, the investigator firadvertently making

false claims.

Question: What is the difference between p(typerdrand p(type2 error)?
Answer: Type | error: On the basis of sample infation, we may reject the null
hypothesis HO, when it is, in fact true. This tygesrror is called the type

| error. Type Il error: On the basis of sample mfiation we may accept

the null hypothesis HO, when it is actually falShis type of error is

called the type Il error.

http://www.vustudents.net



Question: write down the LAW OF COMPLEMENTATION aAdDDITION

LAW,

Answer: LAW OF COMPLEMENTATION: If A is the compleemt of an event A
relative to the sample space S, then P (A) = YA)Eomplementary
probabilities are very useful when we want to s@juestions of the type

‘What is the probability that, in tossing two fdice, at least one even

number will appear?’ ADDITION LAW If A and B are gitwo events

defined in a sample space S, then P (AEB) = P (R)(B) — P (ACB)

Question: Define Multiplication theorem of probatyilfor independent events.
what is marginal probability.

Answer: Multiplication theorem of probability fondependent events is as
follows: P(A C B) = P(A) P(B) Here A and B are ipdmdents events.

P(A) and P(B) are called marginal probabilities veaes, P(A C B) is

called joint probability of A and B.

Question: define sampling with replacement and $agpvithout replacement.
Answer: In sampling with replacement, the unitsrapdaced back before the next
unit is selected. In this sampling procedure, nunalb@nits in population
remains same for all selections. Let ‘N’ be theydafion size and ‘n’ be

the sample size then number of possible samplésdhabe drawn with
replacement are Nn. In sampling without replaceptptunits are not

replaced back before the next unit is selectethitnsampling procedure,
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number of units in population is reduced after eath Let ‘N’ be the
population size and ‘n’ be the sample size thenlrarmof possible

samples that can be drawn with replacement are.NCn

Question: explain Point Estimator and what doessiédn by a good point estimator.
Answer: Point Estimator: A single value calculatexin the sample that is likely
to be close in value to the unknown parametes. tib be noted that a

point estimate will not, in general, be equal te plopulation parameter

as the random sample used is one of the many p@ssimples which

could be chosen from the population. Good Pointnizdbr: A point

estimator is considered a good estimator if its§as various criteria.

Four of these criteria are: (i) Unbiasedness (iih§istency (iii)

Efficiency (iv) Sufficiency

Question: what is one Tailed and two Tailed

Answer: ONE-TAILED AND TWO-TAILED TESTS: A test, fowhich the entire
rejection region lies in only one of the two tailgither in the right tail or

in the left tail — of the sampling distribution thie test-statistic, is called a
one-tailed test or one-sided test. If, on the olfzerd, the rejection region

is divided equally between the two tails of the phing distribution of

the test-statistic, the test is referred to asathiled test or two-sided
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test.

Question: What are the application of the and ifctvisonditions for the use of
following tests? F-test chi square test z-testtaiedt are not fulfilling

need

Answer: (i) F-test is used to compare the varianéeao populations. (i) Chisquare
test is used to test a specific value of populati@nmance. (jii) Ztest

is used to test the mean of a population or equafitwo population

means when population variance is known or sanipéeis greater than

30. (iv) t-test is used to test the mean of a patpni or equality of two

population means when population variance is unknomsample size is

less than 30.

Question: what is the difference between f-distidou, chi-square distribution tdistribution?
Answer: These distributions have their own appiicet and these are used in
separate situations.

() f-distribution is used to test the equalityteo populations

variances. It is also used to test the equalifyopfulation

means when we have more than two populations.

(ii) t-distribution is used to test the mean ofcgoplation and

equality of two population means in case of saathgle size.

(iii) Chi-square distribution is used to test traiance of a

population. It is also used to test the associaifattributes.
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