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Q.1 (A) Answer the following multiple choice questions. (1 mark each) 5

(1) State the conditions for obtaining the maximum likelihood estimator.

dlogL 92%loglL
© 0%logl _ (d) Both (a) and (c)
do?

(2) If T is an unbiased estimator for 8, then T2 is
(a) Biased Estimator of 62
(b) Unbiased estimator 62
(c) None of the above
(d) Question does not provide sufficient data or is vague

(3) If the expected value of a estimator is equal to its parameter, it is called a

estimator.
(a) Efficient (b) Unbiased
(c) Sufficient (d) Consistent
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(4) Which of the following assumptions is made in a model without
shortage allowed?
(@) The demand is constant and continues
(b) Carrying cost per unit remains constant
(c) Lead time is Zero
(d) All of the above

(5) Economic order quantity (EOQ) is the quantity at which
(a) the total ordering cost is minimized
(b) total carrying cost is Minimized
(c) Total ordering cost and total carrying cost are equal
(d) None of the above

(B) Answer the following multiple choice questions. (2 mark each)

(1) Find the 99% confidence limits of the population mean if x = 7.164
from a random sample of size 40 drawn from N (y, 10) in a normal
distribution.

(@) {5.874 < u < 9.454} (b) {5.74 < u < 9.44}
©{54<u<91} (d) {54 < u < 9.66}

(2) Given that n = 100 and x = 20 for a random sample drawn from a
population with proportion p, find the 95% confidence limits of p.
(@ 0.15<p <0.278 (b) 0.122 < p <0.278
(c)0.198 < p < 0.278 (d)0.178 < p <0.278

(3) If EOQ = 400 units, C; = 160, annual demand is 10,000 units, Find
annual carrying cost per unit
(@) 20 (b) 30 (c) 40 (d) 50

(4) A shopkeeper has a uniform demand of an item at the rate of 50 units per
month. He buys from supplier at the cost of Rs. 6/- per item and the cost
of ordering is Rs. 10/- each time. If the stock holding costs are 20% per
year of stock value, what quantity should he order each time?

(@) 120 (b) 100 (c) 130 (d) 200

(5) If R = 32,000, C; = 12, C; = 1.5 then find the minimum cost.
(a) 313.58 (b) 302.58 (c) 333.58 (d) 339.41
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Q.2  Answer the following questions. (Any four)
(1) State the disadvantages if inventory is held excessively.
(2) Explain shortage cost.
(3) Explain Consistent estimator.

(4) Show that if T, and T, are unbiased estimator of 8, then show that,

T1+2T, - . .
% is also an unbiased estimator of 6.

(5) Define likelyhood function.

(6) If T, and T, are two unbiased estimators of 8, then show that
T; = aT, + (1 — a)T,, is an unbiased estimator of 8. Where 0 < a <1

(7) If R = 5000, C; = 10, C, = 0.1 then find EOQ.

(8) Explain Parameter and Statistic.

Q.3 (A) Explain the concept of unbiasedness as a property of optimal estimators.

1 n
§2=— (0 -
i=1

(B) Show that is an unbiased estimator o2.

(C) For a random sampling method of estimation the population mean p in
a normal population with mean p and variance o2, show that the sample
mean p is more efficient than the sample median M,. Find the
efficiency median with respect to the mean.

OR
(A) If the probability density function,
f(x,0)=0e % ;0<x<060>0
Then find the maximum likelihood estimator of the parameter 6. Also

find the variance of this estimator.

(B)Obtain 100(1 — a)% confidence inerval of the population mean p for
the large sample.
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(C)Show that T = % is an unbiased and consistent estimator of parameter p
in the binomial distribution.

Q.4 (A) Answer any two of the following.

(1) The annual demand for an item is 3200 units, the cost per unit is X 6, the
cost of keeping the items in stock is 25%, if the ordering cost is X 150,
find

(1) Economic order quantity
(2) Number of orders during the year
(3) Find the optimal time interval between two orders.

(2) The Asian paints Limited would like to improve its inventory
management policies for its supply of paints used for automobiles.
Annual demand for such paint is 50000 litres, and the paint. which costs
R 20 per litre, is used at a constant rate. Annual carrying costs are
estimated at 15 percent of the values of paint held. Each order costs X 80.
Determine :

(1) How much paint should be ordered each time?

(2) How many time should paint be ordered?

(3) Time between two consecutive orders?

(4) What will be the total annual cost associated with this policy?

(3) Annual demand of an item = 3000 unit.

The cost of placing order =% 100

The holding cost per unit per year =% 2.40.

If shortages are not allowed, then Find
(i) the economic lot size
(ii) the number of orders per year
(iii) the time between order and
(iv) the total cost per year if the cost of one unitis < 1

(4) A producer has to supply 1,000 units of a product per year to his
customer. The cost price per unit is X 100, The inventory holding cost is
% 20 per unit per year and the ordering cost per order is Rs. 160.
Shortage cost per unit per time is X 10. Determine (a) the ordering
quantity. (b) maximum shortage quantity, (c) Number of orders (d)
minimum cost.
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(B) Answer any one of the following. 6
1. Explain the economic order quantity model with different rates of
demand and infinite rates of production in different cycles of a

given time T without shortage allowed.

2. Explain the EOQ model without shortages.

*khkkkk

Gujarati Version [Max. Marks: 50]

Q.1 (A) ollAeil vigds(Cus usilell salol B (£3541L 1 2L

(1) HedH [dA®ideil A 118Ls Aaddl Yl 2dl Qlidl.

dlogL 2logL
(8) 5E= =0 (b) o8t >
(©Z% <0 (d) (@) ¥4 (c) it

(2) WL T W 6 ol Wol[Hold WIAQLS 1A dl 72 A
(a) 62 o1l A[Gold AL B
(b) 62 st [Held HILRLS D
(c) GUReilHiell 516 sl
(d) WML Yl edl 24 Hifedl 11ug sieil

(3) ULRLSeT] HU (& (SHA doll UAG WM Ul dldal IS
5¢ 9.
(a) .8l (b) ¥et(Gield
(c) UdH (d) YAold

(4) il Al Hiel] 56 YRR WO ddIRetl HISEH | telldd M w1d 87
(a) HidL WYY WA Udd .
(b) V1SH €16 Aol LY YN B.
(c) €15 UMY 2L B.
(d) GURAS dHIM.
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(5) ViL(els dR€] aseell (E0Q) vled Ad) aseeil 3 ol
(a) 59 SR Y5clloll WA RfeiciH 21U B
(b) 56 d&el W] feictH [ B,
(c) 56 WIS H5clell WA e 56 [Aetid WA YHled 1Y
(d) GURsd Hiell 516 «ifs

(B) oilAsil vigds(Cus Usilell oLl VLU (63541l 2 ILL)

(1) WS UHIRL [AdRRIMI N(y, 10) Hidl €lad 40 sedlonl dees
[leolHiell ¥ = 7.164 HAE & Al UH[® HeAY s{l 99% [zl Yoy

A1) 204,
(a) {5.874 < u < 9.454) (b) {5.74 < u < 9.44}
() {54 <pu<9.1)} (d) {5.4 < u < 9.66}

(2) 4R 3 p UHIRL "ldd] Y leuiell €A 49 (el HI2 n = 100 A

x =209, dl p il 95% [asdds{la {1114 Al
(a) 0.15 < p < 0.278 (b) 0.122 < p < 0.278
(c) 0.198 < p < 0.278 (d) 0.178 < p < 0.278

3) %\ E0Q = 400 AsH), ¢, = 160, dLS Hidl (demand) 10,000 B SH)

S1U d), WSHELS 22|t W 14,
(a) 20 (b) 30 (c) 40 (d) 50

(4) NS gSslelel HIRS 50 A sl €2 dgeil A5l Hidtdjyud B. d
A ulQed] RSHELS 2. 6 o1l ¢1A W B uel £2 duld 3SR
Ysdlell W 2. 10 8. %) dls 2215 [Aeild Wl 21 5e(l (BUdell 20%

S1Y, dl A8l €2 duwd 32al %2 lof] WS w1 1ud) %) SA?
(a) 120 (b) 100 (c) 130 (d) 200

(5) %\ R = 32,000, C; = 12, C; = 1.5 €1U i oYeici¥ Vi3] 214,
(a) 313.58 (b) 302.58 (c)33358  (d) 339.41

Q.2 oflAsil Uslloll Falod BIUL (518 UBLUIR)
(1) %\ Sedee?] dy Usdl _AWdIH 119 dl As1Ael wQLLdl.

(2) A WL YHowldl
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Q.3

(3) 2Ll W IARLASIR YUl

(4) VT, el T, 6ol 6 ell et [Getcd HIQLSL SIU dl 2222 3 Ul g il
Bt [Geld W I1RLS & WY K ld].

(5) ([dieildell ([QBUs{] culul A Y.

(6) WL T, WA T, W 6 oll & Woi[Glelcd HPARASR B, dl cdldl s, T, =
aT; + (1 — a)T,, ¥ UL 6 oll 3ol [Gleld MPIRIASR Rl 0<a<1

(7) %\ R = 5000, C; = 10, C; = 0.1 Sl dl E0Q 2114,

(8) WUE ol WI2UBLS AHdl.

(A) A LRI 5111 ALY 33 Bel [MHelddlell uALE YoM,

n
52 = I_IZ(xi—f)z
(B) ¢2lldl ¥ L =

) 52 o] Wel[Geld WIILRLASIR &

(C) HEAS p wal (AL o2 LUl UHIRL AH[BHI AH (B IS poil
W 11letef] A9 [eAg2let Utel[d HI2 WLl F, [leol Heas p A (el
HeuRel M, sdidy el 8. Heysal UUE e&idl Al

v{gql

(A)%| delldell decd (aay
f(x,0)=0e % ;0<x<0,0>0
Sl ol UAG 9 oil W[dsdH (Aieildsil (A8 Had). doil, w1 A 11-LSe1)
ERIRIERVSIENEE

(B)2L2 (1620 HIS UHIRL ¥H[Bell HEdS poil 100(1 — @)% [dsd¥efl
vdle Hadl.

(C)AdIAl 3 [QUEL [AdRQIMI T = Z 2 YAQ p ofl ot [@etdl el 2l
AUPILASIR B.
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Q.4 (A) oildetiHiell S16 UL Qeil alod BN

(1) A5 dadeil dls Hidl 3200 WsHeAL B, £35 WsHoAl USAR (SHA 26
8, diquila WASHI AW lell WA 25% B, %) dR€] Hsdlell W 2
150 1Y dl

(1) AL[els d2€) asee))
(2) o £ (MLt d€fadlefl vl
(3) A dRel aRef] U UHUILLGT] 2k

(2) N2 VG2 (@[S wWl2lHlIge Hie duldl Ugeell dell
Y461 HI2 deil Seder?] dUldet ofl (AU Y IR] 5L HIA B, »1dll
USeef] clfNs Hidl 50000 (€G22 B, e U2, Beil (SHd 2 20 Uld
(G2 8, dell GUAL WUN £3 A D). dAlNS dsel WA AWM 114
Ugeof] (SHdell 15 251 Slalloll viel 8. ¢35 B\ Se(l USd 280 8.
s155] 52

(1) €35 dud 524l U2 Holldd] 1 ¢5?

(2) 524l d1R Uge Halldd) 1£5A?

(3) Udd A WS 4] UHU?

(4) AL UG 118 As01dd 56 dlNs i 9f Q)7

(3) W5 ddell dls Hidl = 3000 WsH

{152 Yscloll WA = 2 100

A sH €16 dls oxeell YRRl W = 2.40

S| Mol €92 WU IHi o Alddl SlU dl, 20kl
(i) LS dR€) oseell
(i) dllNs w1Swl] 2wl
(i) A WS dReA] YU
(iv) %) 35 WsHe{l USdR 1z S1A dl dlNs 56 W 2014l

(4) 05 Gauled detl AlesA €2 dN Gllesisil 1,000 W5HIell Ya 6l Y2\
Ulsdlell €1y 8. il W 5H €16 USdR [5Hd 2100 8, 154 €16
LN s el Y120 W 7 20 B WA 1SELS dR€l Ysdlell Wl z 160
8. W sH €16 W SH UHU HI2 welld W 7 10 S1U d) «155] 52 (a)

€] oeel] (b) HetiH 4elld oseel), (c) dREl AL (d) setdH W
2Ll

2408000105051006 [8 of 9]



(B) eilActintiell 18 UL VIsell saled Bl

(1) Mdsil €92 [dotlell M NG MY T «il (e USIHI &L Hidlel
[clay €2 dlo] del WAL [MHd Gllesd £ cdlonl AL[els €] aseells]
Yl qHendl.

(2) A deil 92 [Astlell 1Llels dRE] el EOQ oil HISEs1L Yail And).

*hkkkk END *khkkkk
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