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CS (MAIN) EXAM, 2010

S1. No. 5

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. SR '

The number of marks carried by each question is
indicated at the end of the question. g

ST § : T W forR w U 39 G997 ¥ oo 9w

I & - -

Maximum Marks - 300)
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Section ‘A’

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

(a)

LM
©

(d)

(e}

(f)

If i is a recurrent state with period ¢ with a

given mean recurrence time L4;;, then show that

]lm pm — __E__
n— oo 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.)

www.jeywin.com

Dream Dare Win

N




Dream Dare Win www.jeywin.com

quE ‘=’
1. Preafofes & & el oier & SOt AR 12x5=60
(Fak i & g oArer gl I o4, ¥ oA
mﬁmmrarﬁqmwaﬁm%,ﬁﬁz

SR lim p= L

: n— oo Mii
- (@) afts At M/M/ 1) ¢ (eo/FCFS) & foro, fht
- Mg e A n o ST Hraffisa F
B forg =ote s S |
(o1) wfaltas fdtaer s @@y @ 7 9o & fag
UF Usd TE=ad amErat & gt ¥ osittag
iy quren ok st a@gef Adeor ¥ oo
=5tes 9Td FIfSg |
(=) ﬁﬁ%ﬁﬁmmmﬁmaﬁ%
¥ g HIfsme .
Min Z = 3x, + 3x,
*  subject to -3x; + 4x, < 12
2x) —~ X5 = ~2
le+312312
x; < 4, Xy = 2,
x! 1‘-,::-0

(5) e P & Bifee ey g e Fefer e

mﬁmﬁ%ﬁmaﬁﬁqt :
() @ﬂi%%@ﬁ'ﬂéﬁ'ﬂlc&ﬁmq OHT F AT Jgdl

et e R AT F R aT ST HF AT ] A

Feuar & gidwags Jifa 6 sarer Hifsmg | |
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(b}

(c)

(d
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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(0-9 01
From .
- BL0O-5 0.5

If the initial market share breakdown is 50%
for each brand, then determine their market
shares in the steady-state. ‘ 20
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2. (%) frgaw awan IR ufEe gaer &t gamu
- @& T q 9 3y S 10
(a)aﬁqua?ﬁimrﬁmﬁm#%[

- % 95 W o it gifawar g=1-p &
(crafq &t T=at @@t W ¥ sia oW @
- Tt §) | afk wit gAY @ @t € aea
a‘rm?ﬁ%ta‘r%zﬁﬁig%m%x%amqr

FHBAE F g@RE gear fF(x)
f(x)=-l~—%[—(—Q)“]_] | o
R &t I, qer & N e F sy 6
()g%l. N 20
T frega & 7@ gda = fafee ok fag
- &ifsng | 10

() s diforg f& Fasr: Teard A ik B 6 3
1w & u oafr F 57 ) Yeumaf & B
gAF geATh €@yel ek ¥ A 50 wfyvia ¥
feiak ® sitix ara S ff e o fifese
ATHTT T T | HeAvr srgg 41 o &

SED
A B

ﬁA[O-Q 0-1} |

| Bl0-5 0.5 |
af% gAw FenTh & AR ST fewr 509 &
o Tt et ¥ AR § 1 Rt @y e
g 20
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3.. (a) 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

xy Tiay ag,

A .
Xy I [ay; ap

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

_ @182 — a1242) | 55
V= .
’ (au +a22)—(ﬂ12 +021)

(b) A repairman is to be hu'ed 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
C-DTN-K-TUB 6 (Contd.)
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@zaﬁﬁq%wzgﬁﬁqi(xl,xz)aﬁt(yl,yz)
BakRTEE -

ad - “22_"“12"1 Y1 _ dzy —ain

X2 4 —ap Y2 ap —ay

ARAF @ w1997

a)|1az2 —ayzas) : .-
v= , - grafear ) 2s
(@i +ayy ) —(a, +ayy) ¥

(&) 9 70T &1 3tF A F Rw o qaawT &1
* ATl &Y A W TEAT & & % gfy g9 =1 £
AT R F a1 o Sty g5 & Crac s
B € | srgeaney
%la:trj;g:.w‘ :
HGHAT aret &1 S fok 9fF 992 60 Twr ST
g IR ufr guz 7 Y &% & mxivEY Y wowe a=ar
? a1 uw R aowa s a1 #5v S
gfemee 30 Ta¥ JaT & ik gfrwse 5 fy s A
AT ek FAT ¥ | AR F e A @y gw
ATH R 6 A8 Tm s TR S TR w®

@ A | .20
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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
arfersst &Y @A &Y ra g ad 10% © | e
F ey 9@ feaat s 2R =feg ? stk wfa

'ar@*ara?rzeerrramwaﬁma?ﬁﬁrql 15

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

qme X, ¥ 3T Z &9 9= € | 36 |18 & S0 JAt

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 Tl Wesh D @& HR 30 F&r=ar
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

e
AlBlc!pl=

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 | 257 0-25
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 2-6 011
12 2-73 0-28 2:63 0-14
13 2-74 0-26 2-71 0-24
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
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(a)ﬁﬂa'ﬁ%(anm4éaaawﬁ%w%a)%a‘r
firer aei=T & w7 fo5 uw & we ST € 1 ae
fe=m & fore == S99 STE 3" e o A
T AT FTE! =r AW Hhifag | afe O 59
FHeqAT & gHAT 78 F@ 8, | 5| ¥ fag S|

S f‘éﬁ HYA daq: g9 Jaf © 7 20
AYA-1 R®efA-1
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

(1) fersaaigar S gfcamar ifsng | Resgstuar g

FHHA

o R Y g9 e | Rraeimar

3 aporar F=or & S ey st 0T 7
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' Section ‘B’
S. Answer any five of the following : 12%5=60

(a) What is identification problem ? Explain the
rank and order conditions of ‘identifiability.

(b) Define Time series. Explam bneﬂy different
components of Time series.

(c) Explain Quasi Stable theory of Population.

(d) Explain the concept of Auto covariance, Auto

~ correlation and their functions. Also explain
how the functions are estimated.

(e) Define Index Number. What does an Index
.Number mean ? Explain the uses of Index
Numbers.

(f) Explain briefly the concept of path analysis.
Mention their uses in Psychometry.

6. (a) 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

(b) What are the four important stages in ARIMA
modelling of a times - series data ? Explain
briefly. 20

(c) What is Heteroscedasticity ? Write its nature
and consequences. Describe the Spearman’s
rank correlation test useful for detecting

. Heteroscedasticity., 20

7. (a) 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. ﬁmﬁr%aﬁﬁﬁﬁ%mwwaﬁquzxs—éo
(=) sfsfator aaear a7 @ ? sibgar Y e aur
&7 gfa=ay & =rer fifsg
(@) et Fr afcaeT s | st & fafsm
HZHh I T F JIJ137 |
(H)W%Wﬁaﬁﬁwﬁﬁqr
(9) @OgTavl, @ueday IR FTE wAAT Hy
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 |
(9) 99 favawer & @heqqaT Y @@w & =eur
Fforg | arEFRRE ¥ @S IwEnT s9Ew | |
6. (F) Ferar F aFcaAT Y smreaT Hifve | SFwar =T
ITHAT FH F gHha & 7 Farsu & Jwar i -
fafvrs foret a7 € 7 dwar & df ¥ olwor dar
& grouar Fr 9=t ot fifong 20
(T) & *FeAul st & ARIMA faesfq & =)
| Www%?#évﬁw'aﬁr&m
.20
(w)ﬁwﬁm%w@ﬂ%?w%amaﬁt
gfomt & fafag | faww fanfoar s v &
%qmnﬁwﬁ#@r%wqwaﬁravh
20

7.f(¢)ﬁ@ﬁq%ﬁammfmaﬁrmﬁamﬁ
gﬁ%ﬁa@ﬁﬁtmﬁmﬁ%aﬁaﬁ@
| 25
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(b)

(C)

8. (a)

~(b)

(<)
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A given test has a reliability coefficient of 0-8

and standard deviation of 20.

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

(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 ? S 20

Explain different measures of mortality.

Briefly discuss about the procedure for finding

standardization of rates through direct and

indirect methods. ‘ 15

What 1s Cost of living Index 7?7 Mention the
main steps in construction of the cost of living
index -values. How you will construct it?
Explain both the methods. .25
Explain briefly the system of collection of
industrial statistics in India. Also mention its
reliability and limitations. 20

With usual notation show that

(5.
n=l

@) e === Gi) ey =

e

Tx
Ix

X

G P =Ty 15
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(@) T g s favaadtaar ons 0-8 3R "
feme T 202 |
(i) sfirsaw geday =1 ¥ R g az
9TETT A IR @ 7 -
(i) T@ AT ¥ W oHew Y AEw g
g7 |
(i) @Qﬁﬁﬂﬁﬁﬁﬂﬁwﬁamls%m
oieAeT T SreRfora favawEar Tens W
g7
“(iv) %9 9OEO W ogERl & gawer =7 fEaar
JquTq foayE TR A m e ? 20
(1) wdaT & fatvs A v srer fifca | g
a7 rgemer fafay go <0 % AEer 91w
A St gfeear & fagg § g9 F ==t $ifsma |

15 - -

8. (Eﬁ)ﬁﬂfgww%?ﬁaﬁw#ﬁraﬁ
: 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

FATRT | 20
(vr} g‘rﬁm hadt & O &g ‘q?lﬁrq &
( E z.\"i‘l]] .
] T
. — A=l . 0 _‘x
(]) e,\: _. Z_‘- (“) €_.,_. f
e.\‘.’
SRR | i5
C-DTN-K-TUB 15
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‘myA-as 11

qag ; diT g2 | quifer : 300

ST
geie gv fE=dt SR sidsit At F .o 81
gl & Fo¥ Fat AnAE 7 @ s 7if3q frawr
Joa@ A9 TEI-9F 7 547 7147 8, 3R &9 AnegH
T TE IeE FAT- IS & §9-98 9 dlaa ARy
& 9 [ahgr srET 91feq | 99v-97 9 Ifwifaa
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 &
IO e |
aﬁmw@@maﬁrﬁwmaﬁﬁqm_
gl fAfdee #Fiforg -
gdteT s gaaAr & gafed aef &, TH TH AT T
ET 74T 81 |
w7/ o, stef smaas &l 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.
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