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CS (MAIN) EXAM, 2010

C-DTN-K-TUB

STATISTICS
Paper 11

Time Allowed : Three Hours

~ from each Section.

INSTRUCTIONS

Each question is printed both in Hindi and in
English.

Answers must be written in the medium specified in
the Admission Certificate issued to you, which
must be stated clearly on the cover of the answer-
book in the space provided for the purpose. No
marks will be given for the answers written in a
medium other than that specified in the Admission
Certificate.

Candidates should attempt Question Nos. I and §
which are compulsory, and any three of the
remaining questions selecting at least one question

Assume suitable data if considered necessary and
indicate the same clearly.

Symbols/notations used carry usual meaning,
unless otherwise indicated. : :

Charts/figures, wherever required, are to be drawn

in the answer book itself and not on separate graph
sheet. S '

The number of marks carried by each question is
indicated at the end of the question. g
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Section ‘A’

1. Attempt any five of the following : 12x%5=60

(a)

LM

(d)

If i is a recurrent state with period ¢ with a

given mean recurrence time L4;;, then show that

i
llm p¥ = —

n— o M

In (M/M/1) : (es/FCFS) queuing modél, obtain

~ the expression for the probability that there are

72 units in the system at any time.

What is rectifying inspection plan ? Obtain the
expressions for AOQ and ATI, with reference
to a single sampling plan for attributes.

Solve graphically the following linear pro-

- gramming problem :

Min Z=3x; + 35x,
subject to  —3x; +4x, < 12
2, —x5 =2
2xy +3x5 = 12
Xy <4 x= 2,
Xy X3 = 0.

Explain fixed order quantity approach and
periodic review approach in Inventory control.

Explain the replacement policy for item whose
running cost increases with time but value of
money changes with constant rate during the
period.

C-DTN-K-TUB 2 ' (Contd.)




gve ‘@

1. FPreafafea & ¥ el o ¥ Iac AR 12x5=60

(F AR i R gu W ey e, ¥ o
mﬁmmrarﬁqmwaﬁm%,aﬁﬁz

SR lim p= L

n—»oco Hii

- (=) 9ftr Al (M/M/1) : (eo/ FCFS) & foro, et

Mag e A sl R M afmwar ¥y

. fog = s Fifg )

(1) afetras fAeor starsHT @4y € 7 il & fag
T USS SEEad s & oo ¥ staw
iy quren ok st a@gef Adeor ¥ oo
=seR 919 HIfeg |

(a)ﬁwﬁaﬁ%aiﬁsamﬁmﬂamaﬁmuaﬁ%
T g g

Min Z =3x, + 5x,
* subject 1o -3x; +4x, < 12
2x4 —Xy = ~2
2x, + 3x5 = 12
X1 <4, x5 =2,
Xy Xy = 0.

(®) m%a:rﬁumﬁﬁﬁ‘aaqwﬁﬂ%mﬁrﬁﬁnﬁt
sradt geRaetE &l i saren fifvra -

(=) Q‘é‘ﬂ‘g‘%%@ﬁﬁ'@rmc@mﬂq HT & T FAgal
et e R AT F R aT ST HF AT ] A

Feoar & gfaea fifa € saren $ifsma |

C-DTN-K-TUB 3 |  (Contd.)




_29 (a)

(b}

(c)

(d

-DTN-K-TUB ' 4 (Contd.)

Explain assignment problem and transporta-
tion problem. Give its mathematical formula-
tion. : 10
At time zero, all items in a system are new.
Each item has a probability p of failing
immediately before the end of the first month
of life, and a probability g =1-p of failing
immediately before the end of the second
month (i.e., all items fail by the end of the
second month). If all items are replaced as they
fail, then show that the expected number of
failures f(x) at the end of month x is given by

f(x)= [ (-g)*"']

where N is the number of items in the system.

20
State and prove Fundamental theorem of game
theory. 10

Suppose there is a product of brands A and B
respectively. Let each of these two brands have
exactly 50 per cent of the total market in same
period and let the market be of a fixed size.
The transition matrix is given below :

To
A B

A(09 01
From .
- B{L0O-5 0.5
If the initial market share breakdown i1s 50%

for each brand, then determine their market
shares in the steady-state. ‘ 20




2. (a?,)ﬁaaamaﬁtqﬁa%?rmaﬁmql
- TESE AT 5 9 Fr g 10
(a)aﬁqua?ﬁimrﬁmﬁm#%[

TeT ) o 20
(M) @= figa F g9 9w @ faRig ik Oz
- &ifsng | 10

() s diforg f& Fasr: Teard A ik B 6 3
1w & u oafr F 57 ) Yeumaf & B
TAF FeATH €YU ST % A 50 gfve ¥
feiak ® sitix ara S ff e o fifese
mmqm%lﬁ's‘mvranaqzaﬁ%&m%:

qh
A B

A(0-9 0-1
Zae)
| B(0-5 0.5 .
af% gAw FenTh & AR ST fewr 509 &
amﬁwﬁmﬁaﬂ%%ﬁaﬁn@.
g 20
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(a)

(b)

For any zero-sum two-persons game where the
optimal strategies are not pure strategies and
for which A’s pay-off maltrix is

B
Yo Y2
i I

xy Tiay ag,

A .
Xy IT | ay ]

Show that the optimal strategies are (x,, xz)
and (3’1' ¥,) given by

X1 Gy T ap G 4y
= and =
X2 ap — a2 y2 ap| —4day

and the value of the game to A is given by

_ a)azz — a;2a ‘ | 55
(au + azz) - (ﬂlz + 021)

A repairman is to be hired to repair machines

- that breakdown following a Poisson process

with an average rate of four per hour. The cost
of non-productive machine is Rs. 90 per hour.
The company has the option of choosing either
a fast repairman who charges Rs. 60 per hour
and repairs machines at the rate of 7 per hour
or a-slow repairman who charges Rs. 30 per
hour and repairs machines at the rate of 5 per
hour. Taking the cost in to the consideration
find which repairman should be hired. 20
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Xq I y ay,

ﬁzaﬁﬁq%swzg%qi(xl,xz)aﬁt(yl,yg)
BakRTEE -

Xp @y —as Y ax —ag

X2 djy —as Ya ay] —ds)

R A &F fQ @« =179

v — IR TA2B oy R d) 25
(an +022)—(012 +ﬂ21)

(&) 9 70T &1 3tF A F Rw o qaawT &1
* qTer BT WIS I T@AT & St i gfy g9 o7 Y
gﬁw%ata:mqmwﬁ.m% Crac s
| STaTaY

g ! F9AT F 919 = '
HOHT A 1ol & Sy o 9fF 992 60 s99 Sar
g IR ufr guz 7 Y &% & mxivEY Y wowe a=ar
2 a1 U e sowe oY i =57 ) %
gfdeee 30 9% Aar & i< gfdgw® 5 ¥ =T 7
mﬁéﬁm%lmﬁmﬁmﬁ@:
AT FY fF SN rowmg s TR S TR 9w
TET W | .20
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(C)

4. (a)

An aircraft company uses rivets at a constant

‘rate of 2500 per year. Each unit costs Rs. 30

and the company personnel estimate that it
costs Rs. 130 to place an order, and that the
carrying cost of inventory is 10% per year.
How frequently should orders be placed ? Also
determine the optimum size of each order. 15

A firm manufacturing a single product has
three plants X, Y and Z. The three plants have
produced 60, 35 and 40 units respectively
during this month. The firm had made

commitment to sell 22 units to customer A, 45
units to customer B, 20 units to customer C,
18 wunits to customer D and 30 units to
customer E. Determine the minimum possible
transportation cost of shifting the manufac-
tured products to the five customers. The net
per unit cost of transporting from the three
plants to five customers is’given below : 25

Customer

A B C D E

Plant | ¥ | 2 1 3 | 2] 213
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(‘T)Qa?ﬁmﬁzmﬁg‘%aé 2500 & =T | A

AT T TETHTS FET & | TIF 13 sht hidd
30 99 & R SyAl SHERr &7 wEH ©
HraT & forg srmeer 3 6 w130 '99 2, i
arferest &1 @ FY a9 gfa ad 10% © | W"E=
F ey 9@ feaat s 2R =feg ? stk wfa
" TR HT TEI ATATT ST I hiforg | 15

4. (F) TF UHA INE HT I HLH dlel TF FH &

qm X, Y 3% Z o9 @47 € | 50 "1 & S0 J40
H4ET & INIE FA: 60, 35 3K 40 AT & 1 -
®H A S= =T graer AT § 22 AT aTeS
A T, 45 THIT AT8H B &, 20 TH1AT ATSH
C =, 18 THIAT MEH D &I AR 30 THSAT
UTesw E & | =T ATSwT Y I IEl &t
Ao &I gAaw awd IE@gT dRTT & ATH
$ifSr | Ji JOET & aTEY ATEHT B FAAA H LE
gir s afEeTara A drgd € 25
aTEH
AlBlclpl|E

x| al 1|3 ]| 4] 4
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(b) The following data (pertaining to two sub-
groups of size- 4), is from two different
machines which are supposed to be alike. Plot
the necessary charts to show whether their
product would support this assumption. If they
do not support this assumption, does this prove
the machines are not essentially alike ? 20

Machine-I Machine-11
Subgroup  No.| Average | Range Average | Range
1 2-77 0-06 2-53 012
2 27 0-29 267 o3
3 278 019 2-66 017
4 2:67 012 | 2-57 025
5 2-75 0-34 2-6 024
6 277 0-23 26 0-05
7 275 017 27 0-3
8 273 0-06 2-36 004
9 2:76 0-23 27 019
10 2:63 0-2 2:67 0-08
11 2-73 0-17 2-6 0l
12 2-73 0-28 263 0-14
13 2-74 0-26 2-71 024
14 2-72 013 2:63 0-31
15 2-73 013 275 | 017
Table values : :
N 3 4 5
d, 1693 | 2059 2526
A, 1-02 073 .| 058
(¢} Define -Reliability. List out some of the
‘ problems in achieving reliability. How you
will distinguish between Reliability and
quality control ? - 15
C-DTN-K-TUB 10 (Contd.)
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(a)ﬁﬂa'ﬁ%(anm4éaaawﬁ%w%a)%a‘r
forr wvi=T & S &5 uw |7 9 SsEr € 19w

e & forg T 99 ST T FEIT & '
FAN =TS FT2! &1 AW Hifee | ofe T 59
FHOYAT &T AT A F ©, T | ¥ fag Sar

S f‘éﬁ HYA daq: g9 Jaf © 7 20
HYA-1 i1
Iuaf gear | R 9Oy HTEA Sraccd
] 277 0-06 2-53 012
2 27 029 267 03
3 278 019 2-66 017
3 2-67 012 | 257 025
5 275 034 26 024
6 277 023 26 0-05
7 “ 2775 017 27 03
8 273 006 256 004
9 276 023 27 019
10 263 02 267 0-08
11 273 017 26 011
12 273 0-28 263 014
13 274 026 271 024
14 272 013 263 031
15 273 013 275 0-17
RO A
' N 3 a } 5
dy .1-693 | 2059 2:526
A, 1-02 073 0-58

(31) Feaaigar Y afoamay Sifong | fassastaar e
FE W Fo qgEEEAl Ff gt g0 | faedmar

3 aporar F=or & S ey st 0T 7

15
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(a)
(b)
(c)
(d)
{e)

()

6. (a)

(b)

(<)

7. (a)

' Section ‘B’
S. Answer any five of the following : 12%5=60

What is identification problem ? Expiain the
rank and order conditions of ‘identifiability.
Define Time series. Explain bneﬂy different
components of Time series.

Explain Quasi Stable theory of Population.
Explain the concept of Auto covariance, Auto
correlation and their functions. Also explain
how the functions are estimated.

Define Index Number. What does an Index

.Number mean ? Explain the uses of Index

Numbers.
Explain briefly the concept of path analysis.
Mention their uses in Psychometry.

Explain the concept of Validity. How one can
estimate the Validity 7 Explain what are the
different types of validity ? Also discuss the
concept of test length with respect to validity.

20
What are the four important stages in ARIMA
modelling of a times - series data ? Explain
briefly. 20
What is Heteroscedasticity ? Write its nature
and consequences. Describe the Spearman’s
rank correlation test useful for detecting

. Heteroscedasticity. 20

Show that Fisher’s ideal index number and
Marsall Edgeworth index number lie between

- Laspeyre’s and Paasche’s index numbers. 25
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5. frafatfaa ¥ & 5 o=t =1 393 g 1 12%5=60

(%) sfafrafor erar @ ? afivgar Hr Afeaar
w0 gfaaay £ sarer fifsa
(@) et Fr afcaeT s | st & fafsm
2! i GET § FA13T |
(H)W%Wﬁaﬁﬁwﬁﬁqr
(9) ©EHEUE0, THGHIY M TFH  weAAal v
TereqaT Y =TT FI™T | T W wamEu 6
AT FT ATHe hy forar smaT €
(%) ga=ia Y afoamyy e | uw g =1 T
- iV @ 7 gEwTEl & IuAR Y Ja1Ey |
(F) 97 foveinwr & dereaaT Y @@w ¥ =gvet
Forg | IR ¥ 7% STAhT S9T30 | |
. (F) 3uar F gweaaTr Y sreat fifvie | Suar w5
ATHAT FH F gha © 7 Fary F Juar & -
fafire foredl s € 7 Jwar & deef ¥ adwor dard
& gopeyaT & 9=t o Hifa 20
(@) & FTaATT FHst F ARIMA faesfa & sk
| Www%?#mifw'aﬁrﬁnu
.20
(w)ﬁwﬁm%w@ﬂ%?w%amaﬁt
gfomt & fafag | faww fanfoar s v &
%qmnﬁwﬁ#@r%wqwaﬁravh
20

7.f(¢)ﬁ@ﬁq%ﬁammfmaﬁrmﬁamﬁ

YHTF AT 3T 91 GHFF & 9 § ®F
gl 25
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(b) A given test has a reliability coefficient of 3:8
and standard deviation of 20.

(1) What is the maximum correlation which
this test is capable of yielding as it
stands ? |

(ii)) What 1s the: S.E. of a score obtained on
this test. o

(ii1) What is the estimated reliability
coefficient of this test in a group in which
standard deviation is 15 ?

(iv) What proportion of the variance of the
scores in this test is attributable to “true”

_ variance ? o 20
(c) Explain different measures of mortality.

Briefly discuss about the procedure for finding

standardization of rates through direct and

indirect methods. ‘ 15

8. (a) What is Cost of living Index 7 Mention the
. main steps in construction of the cost of living
index -values. How you will construct it?
Explain both the methods. .25

".(b) Explain brefly the system of collection of
industrial statistics in India. Also mention its
reliability and limitations. 20

(c) With usual notation show that

(5.
n=l

. . T
@) e === (i) ef ="
X X
_ €x
@ Py T+eyy 15
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(@) T 99T & faxamHtaar i 0-8 3R’
forsei T 20 € |
(i) sfirsaw geday =1 ¥ R g az
9IETor S O @ 7 R
(i) & werer § 9w @ Y wEe g =
g7 .
(i) @Qﬁﬁﬂﬁﬁﬁﬂﬁwﬁamls%m
qYereT &1 AreRford favawHaar e v
g7
“(iv) %9 9OEO W ogERl & gawer =7 fEaar
JquTq foayE TR A m e ? 20
() Adar & fats aay i s fifso ) g
a7 rgemer fafay go <0 % AEer 91w
A St gfeear & fagg § g9 F ==t $ifsma |

15 - -

8. (Eﬁ)ﬁﬂfgww%?ﬁaﬁwwaﬁ

: TEAT § g9 UK & SAOTSU | ATT 39T 6= T

F K47 7 It fafeay £ sremr fifdgy 25

(@) 9RT # It st & g9w Fog =Y 989

H FarRy | ot favagAtaar s ofdedy =y off

FATET | 20
(n}mﬁmmﬂ%%mﬁa-ﬁﬁq%

( Z-'_l"".\‘ +1n J

, -
. e 0 X
. = e Y = —
(i) e, Tl (ii) e 7
(iti) %x
itl p —
_ 1 t+e.. _ i5
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ST
geie gv fE=dt SR sidsit At F .o 81
gel & gox I°t anAw d @ S Tifeg e
Joa@ A9 TEI-9F 7 547 7147 8, 3R &9 AnegH
| T WE FoolE FA-JEIF & E-98 9 fFa [l
T 93 faar ST F1ieq | gav-97 97 Ifeifaa
W%Sﬁﬁﬁm%ﬁm#ﬁ@wmw
aﬁ?waﬁfffﬁ?ﬂ _
gyT T 1 I 5 stfAad & | it oA § & gdF
@IS & FH-T-FH Gk I¥7 A [deg] atd 99t &
Fu< &I |
aﬁmw@@maﬁrﬁwmaﬁﬁqm_
gl fAfdee #Fiforg -
gdteT s gaaAr & gafed aef &, TH TH AT T
ET 74T 81 |
a1 /=1, sef smaeas @, aar—gﬁ%awwamq
g ITF 99T 93 AT |
FEF g F e Ragsia naF g RT a0 g |

Note : English version of the Instructions is printed on
the front cover of this question paper.




