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URC-B-STSC

STATISTICS (PAPER-II)

Time Allowed : Three Hours I Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and § are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself,

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A / SECTION—A

1. (a) et 9 6 Fraedaa = 6 Seew | aRnie St g @ @ il w9 e
HTYEUEl it e HIR |

Define reliability of a system with an example along with the criteria
affecting it. 10

() W frgra 6 Rkwmss W o Rl fifae 7o swh @it 1 v Hiivr)

Write a note on the characteristics of game theory and discuss its limitations. 10

(© Was Numa e § 34 6 dwea w gtonfya it PrafiRea Was o wwen #5 3d
iR

AR Z = 2x; +5x, +6x3
= wfterdt & srfa

Sx; +6x5 ~x3 £3
—2x) + Xy +4x3 <4
x; —5x,5 +3x3 <1
-3x; —3x9 +7x3 <6
Xy, Xg,X3 20

Define the concept of duality in Linear Programming Problem (LPP). Write down
the dual of the following LPP :

Maximize Z =2x; +5x, +6x3
subject to the constraints
Sx; +6x5 —x3 <3
—2x; + Xy +4x3 <4
x; —5x9 +3x3 £1
-3x; —3x5 +7x3 <6
Xy, X2, X3 20 10

(d) TR FE a1 WA Tkl TR H Th ISTEO F WY F9H Hifrg| Fraferiaa wsmmm
TR SR § A 3R B ¥ % SmR-3i, ¥94 0 ¥ 1 ¥ fog, y@ Hifse, 5@ 796 e
TSR -3 AFHSHA 50% R :

as
3 A B
A 09 01
B 0-S 0-5
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Discuss Markov chain and transition probability matrix with an example. For
the following transition probability matrix, determine the market share of
brands A and B from period O to 1, when their initial market share breakdown

is 50% :
To
From 4 B
A 09 0-1
B 0-5 05
10
(e) RTEN % WY WehH-FEA W Ieqre-Figam & fide Hifv
Differentiate between process control and product control with examples. 10
2. (a) Wi FRERET ¥ R? INNE-NRGE, IAEH-NRGA A FE-2E@ (3o o) TH A
IR ARl o drelt wieeem s #, st N =1000, n, =50, ¢, =3, n, =100
3R ¢, =7 &, T AT fr 31 sae Fred 58 YR T F01
What are sampling plans? Define consumer’s risk, producer’s risk and OC
curve. In a double sampling plan with N =1000, n; =50, ¢ =3, ny, =100 and
¢, =7, explain how you would draw your conclusion. 15
(b) ETEER T AIOR T sl % g foereaar iR dehe e W hifvm
Obtain reliability and hazard functions of exponential and lognormal
distributions. 15
(c) TN (Tesggm) % forg Fror wfm o €7 pdfem ok cdfm @1 auiy i) fefiRaa
% 10 ivewl, Pl % F AHR 100 7 ¥, F Ayl sl F e F@ 3w
F9ifea Frmor |ivm R aun Iuh fgo dmedt 6 R Hifte
Sfaael aear 1 2 3 4 5 6 7 8 9 10
PRI A EET: 4 8 11 3 11 7 7 16 12 6
What are control charts for attributes? Discuss p and c charts. The following
data refer to number of defectives in 10 samples each of size 100 items.
Construct an appropriate control chart and interpret the control limits :
Sample No. 1 2 3 4 5 6 7 8 9 10
No. of Defectives : 4 8 11 3 11 7 7 16 12 6
20
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3. () Trad wwEn % Ao fiftm e et § ofe S % e H aren WRER A R

7o freaq § -
Eae

1 2 3 4 5
Al 8 4 2 6 1
B| o o9 5 5 4
s C | 3 8 9 2 6
D| 4 3 1 o} 3
E| 9 5 8 9 5

sEan e firega I Fifvg)

Discuss Assignment Problem. Consider the problem of assigning five jobs to
five persons. The assignment costs are given as follows :

Job
1 2 3 4 5
A 8 4 2 6 1
B 0 9 5 5 4
Person C 3 8 9 2 6
D 4 3 1 0 3
E 9 5 8 9 5
Determine the optimum assignment schedule. 15
(b) FrafaRaa afes gwen w1 MODI fafy & 7@ Feeferg -
T~
D, D, D4 D, grerdl

O, 1 2 1 4 30

IH O, 3 3 2 1 50

O, o 2 5 9 20

gt 20 40 30 10

Solve the following Transportation Problem by MODI method :

Destination
D, D, D, D, Availability
O 1 2 1 <t 30
Origin O, 3 3 2 1 50
O3 < 2 5 9 20

Demand 20 40 30 10
15
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() " WRew Tuwm gwen H sren Hifw freaiifas Was Saew waen 51w 99 6
fom-M fafa @ s
FAAHET Z =2x; + x,
= wioeest % siafa
3x; +x5 =3
4x, +3x, 26
X, +2x, <3
X 2 O, Xo 20
Explain the general Linear Programming Problem. Solve the following LPP by
Charnes’ Big-M method :
Minimize Z =2x; +x,
subject to the constraints
3x; +x,=3
4x1 +3x2 =6
Xy +2X2 <3
X1 20, Xo 20 20

4. (o) f3-=afe YI-Ivh @@ qu YR AR F goum fag N sl Fit) Freaffes 9w =

T Hifse
fgeret B
1 2 3 4 5
I 3 5 4 9 6
R g I 5 6 3 7 8
ST A ar 8 7 9 8 7
v | 4 2 8 5 3

Define two-person zero-sum game and saddle point of a payoff matrix. Solve
the following game :

Player B
1 2 3 4 5
I 3 5 4 9 6
I 5 6 3 7 8
Player A ml s 7 9 8 .
v 4 2 8 5 3
15
(b) fr Rrgra | 39 TN GHFA B? TS T 9 &7 M/M/ 1 Hiea i Rewareit @1 9 i)
What do you understand by queuing theory? What are its advantages? Discuss
the characteristics of M/M/1 model. 15
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(c) vEmE e § Rt Suw ) Riker ST A T R 3w F 99 6 S T
2 Rk We 100 T2 71 A faeed 20 U2 ¥ ¥ ITRO 1 99 FH-9-69 130 W R,
Taeh) TTrhat @1 27 (S 5 WRofl 98 o 9 W 1 E B)
Derive failure rate of a device assuming normal distribution. Suppose the life of
an equipment is known to be normally distributed with mean 100 hours and
standard deviation 20 hours. What is the probability that the equipment would
last at least 130 hours? (Normal Distribution Table is given in Page No. 9) 20

@us—B / SECTION—B

5. (a) T whem i duar R wwe ) we R dum F (fm v f s fii)
Explain the concept of validity of a test. Describe various types of validity. 10

(b) T Aoft F afeniia AR T g sRUTER FA Aot # fie AR e @ sRR w1
ol 1 TH-Teh IR AR
Define time series. Distinguish between stationary and non-stationary time

series. Give an example of stationary and non-stationary time series. 10
(c) Toraumm faft =1 o srgwEm ¥ wy avia i)
Discuss variate difference method with an application. 10

(d) R T | A aRoiE D) 6 o T At F e amerE: sfth 9o | A
i T 37 0 AR wE gew iita gy @ # @ Ty ¥7 AR E, @ 9wy ) ")
Define Crude Death Rate. Write its merits and demerits. Generally, what is the
range of Crude Death Rate? Is there any relation between female CDR and
male CDR? If yes, then state the relation. 10

(e) Trafifaa el ¥ woel ToHA-R T Fad ToFH-R H e HIFT, T8 JHd g 7% o1 &
o fomgam@ 105 gest ® 100 #feerd # :

7 aroft
(a:g) TP T ’ﬁ:’z T
15-19 0-0696 4180
2024 0-2346 4123
2529 0-1897 4063
30-34 0-1143 4001
35-39 0-0611 3934
4044 0-0285 3860
45-49 0-0101 3763
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Calculate gross and net reproduction rates from the following data considering
sex ratio at birth to be 105 males to 100 females :

Age Age-Specific Female Life Table
(in years) Fertility Rate Stationary Population
15-19 0-:0696 4180
2024 0-2346 4123
25-29 0-1897 4063
30-34 0-1143 4001
35-39 0-0611 3934
40-44 0-0285 3860
4549 0-:0101 3763
10
6. (o) SRuR TR w0 7 O e afta aeeey) siffaiorm % e #iR @ w wiver
Tt i)
What is the problem of identification? Explain it with the help of an example.
Establish rank and order conditions of identifiability. 15
(b) EHHER U TR WIEA YEl 1 S, Seih Hied AUl 1 FEESH ARIMA Hisa @ /), 3
A Fra wH, G T Tvi HR)
Explain in brief how you will determine orders of autoregressive and moving
average terms while fitting time series using ARIMA modelling. 15
) TER-FeR (o Tho) Flem w1 ¥? fad=n AR 5 319 7@ whao w1 w1 frf § =
Joft < Toraar % e F fae R S0
What is Dickey-Fuller (DF) test? Describe how you will use this test for testing
stationarity of any given time series. 20

7. (@ &P anell o o dfim o awell § e Hife) s aroft § 53w @ @ ol Hifse)
TF WM % Wae G § 45 9§ wd 46 9 F ge§l H @@ e 30450 @ 30320 R
Q45 1 TR HfST)

Differentiate between a complete life table and an abridged life table. Explain
the terms involved in life table. In a sample survey of a locality, the number of
males of ages 45 and 46 were 30450 and 30320 respectively. Calculate g,5. 15

(b) TS SH-giE 9 A faar A =ven Hifvw iR 3R TaEeE H Tefd TRl

Discuss in detail Gompertz curve for population growth and explain the
method of its fitting. 15
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(c) h&m TS % WUFEAU A Y T GHAQ &7 IUINW GHh, WHF GOk a1 T WHE HT &7
AHAFT | B! % T GYF & FagRA 7o, Rae! A 86 aon AMe fmem 15 ®, # W
3R vam % | FHY: 91 3 83 ¥ T IATHW Tl ) UM THA! A Ak HIN, o WeA
500 qu A faaem 100 #)

What do you understand by scaling of test items? What are raw scores,
standard scores and T scores? Explain. In a behavioural study on a group of
students with mean 86 and standard deviation 15, Ram scored 91 and Shyam

scored 83. Express these raw scores as standard scores with mean 500 and
standard deviation 100. 20

8. (a) WM W Hisw § SgEvEal H Gehedl H1 qUH HIRT) 3T T FA J1a FA? AR T
T ITRTHI TAT 3% TR R 39 T H 9|

Explain the concept of multicollinearity in general linear model. How will you
detect it? Discuss its impact on OLS estimators and their variances. 15

(b) T w&A9 % o gfea % w e fed v Tty g feam 9% F sawen ates
R FHSA 1 Ui Him |

Explain logistic curve for population projection. Describe any one method for
fitting logistic curve to the population data. 15

(c) H=1 wiferdh sEfea (o o o) qun faftm Tl # wrrfa it e wifewdh fwmemt
% T w1 a0 87 faeargds awemsu

What are the main functions of Central Statistics Office (CSO) and Directorate
of Economics and Statistics established in different States? Explain in detail. 20

* ¥ %k
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qAROft : F==fl SO s
Table : Cumulative Normal Distribution

_[*_1 _-t?2
X) = _
o) =" e tat

X ‘00 01 ‘02 ‘03 -04 ‘05 ‘06 -07 -08 -09

‘0 5000 -5040 -5080 5120 5160 5199 5239 5279 5319 -5359

-1 5398 5438 -5478 -5517 -5557 -5596 -5636 -5675 5714 5753

2 5793 -5832 5871 5910 :5948 -5987 ‘6026 ‘6064 ‘6103 ‘6141

-3 ‘6179 6217 6255 ‘6293 ‘6331 ‘6368 ‘6406 ‘6443 ‘6480 ‘6517

4 ‘6554 ‘6591 ‘6628 ‘6664 ‘6700 ‘6736 6772 ‘6808 ‘6844 ‘6879

5 ‘6915 ‘6950 ‘6985 *7019 *7054 7088 7123 ‘7157 “7190 ‘7224

‘6 ‘7257 *7291 ‘7324 “7357 ‘7389 7422 7454 7486 <7517 “7549

7 7580 7611 ‘7642 ‘7673 7704 7734 ‘7764 7794 ‘7823 7852

-8 7881 “7910 7939 7967 *7995 ‘8023 -8051 ‘8078 ‘8106 -8133

9 ‘8159 ‘8186 ‘8212 8238 -8264 -8289 ‘8315 ‘8340 ‘8365 8389
10 ‘8413 8438 ‘8461 ‘8485 -8508 8531 ‘8554 -8577 :8599 ‘8621
11 ‘8643 ‘8665 ‘8686 8708 ‘8729 -8749 -8770 ‘8790 ‘8810 ‘8830
12 -8849 ‘8869 8888 ‘8907 -8925 ‘8944 -8962 8980 ‘8997 ‘9015
1-3 ‘9032 ‘9049 ‘9066 ‘9082 ‘9099 ‘9115 ‘9131 ‘9147 ‘9162 ‘9177
1-4 ‘9192 ‘9207 0222 ‘9236 9251 ‘9265 ‘9279 ‘0292 ‘9306 ‘9319
15 ‘9332 ‘9345 ‘9357 ‘9370 ‘9382 ‘9394 ‘9406 ‘9418 ‘0429 ‘9441
16 ‘9452 ‘9463 ‘9474 ‘9484 ‘9495 ‘9505 9515 ‘9525 ‘9535 ‘9545
1-7 ‘9554 ‘0564 ‘9573 ‘9582 ‘9591 ‘9599 ‘0608 ‘9616 ‘9625 ‘9633
1-8 ‘9641 ‘9649 ‘9656 ‘0664 ‘9671 ‘9678 ‘9686 ‘9693 ‘9699 ‘9706
19 ‘9713 ‘9719 ‘9726 ‘9732 ‘9738 ‘9744 ‘9750 ‘9756 ‘9761 ‘9767
2-0 9772 ‘9778 ‘9783 ‘9788 ‘9793 ‘9798 ‘0803 ‘9808 ‘0812 ‘9817
2:1 ‘0821 ‘9826 ‘9830 ‘9834 9838 ‘0842 ‘0846 ‘9850 ‘9854 ‘9857
22 ‘0861 ‘0864 ‘0868 ‘0871 ‘0875 ‘9878 ‘0881 ‘0884 -0887 ‘9890
23 ‘0893 ‘0896 ‘0898 ‘9901 ‘9904 ‘9906 ‘0909 ‘9911 ‘9913 ‘9916
24 ‘9918 ‘9920 ‘0922 ‘9925 ‘9927 ‘9929 ‘9931 ‘0932 ‘9934 ‘9936
25 9938 ‘9940 ‘9941 ‘9943 ‘9945 ‘9946 ‘9948 ‘9949 ‘9951 ‘9952
26 ‘9953 ‘9955 ‘9956 ‘9957 ‘9959 ‘9960 ‘9961 ‘0962 ‘9963 ‘9964
27 “'9965 ‘9966 ‘9967 ‘9968 ‘9969 ‘9970 ‘9971 ‘9972 ‘9973 ‘9974
2:8 ‘9974 ‘9975 ‘9976 ‘9977 ‘9977 ‘9978 ‘9979 ‘9979 ‘9980 ‘9981
29 ‘9981 ‘0982 ‘0982 ‘9983 ‘9984 ‘9984 ‘9985 ‘9985 ‘9986 ‘9986
30 ‘9987 ‘9987 ‘9987 ‘9988 ‘9088 ‘9989 ‘9989 ‘9989 ‘9990 ‘0990
31 ‘9990 ‘9991 ‘9991 ‘9991 ‘9992 ‘9992 ‘9992 ‘9992 ‘9993 ‘9993
32 ‘9993 ‘9993 ‘9994 ‘9994 ‘9994 ‘9994 ‘9994 ‘9995 ‘9995 ‘9995
33 ‘9995 ‘9995 ‘9995 ‘9996 ‘9996 ‘0996 ‘9996 ‘9996 ‘9996 ‘9997
34 ‘9997 ‘9997 ‘9997 :9997 ‘9997 ‘9997 ‘9997 ‘9997 ‘9997 ‘9998
x 1-282 1-645 1-960 2:326 2576 3-090 3291 3-891 4417
o(x) ‘90 ‘95 ‘975 ‘99 ‘995 ‘999 ‘9995 ‘99995 ‘999995
2(1-¢(x)] 20 ‘10 -05 02 ‘01 -002 -001 -0001 -000001
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