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RAN-2108002602050001
M.Com. (Part -II) (External) Examination April - 2026

Advanced Statistics : Paper  - V

Time: 3 Hours ] [ Total Marks: 100

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book

(2) S>dZu bpSy>“p Ap„L$X$p âñ“p ‘|Z® NyZ v$ip®h¡ R>¡.
 Figures to the right indicate full marks of the question

(3) kfm L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$pe R>¡.
 Simple Calculator can be used

(4) rh“„su ‘f gp¡N V¡$bg ‘yfy„ ‘pX$hpdp„ Aphi¡
 Log table would be supplied on request.

Seat No.:

Student’s Signature

Q.1.  Answer the following questions. 20

â.1.  “uQ¡“p âñp¡“p S>hpb  Ap‘p¡.
 1. Explain : Resource Allocation

  kdÅhp¡ : k„kp^“ apmhZu (‘qfbmp¡“u h¡Qph“u)
 2. State the application areas of PERT-CPM techniques.

  PERT-CPM sL$“uL$p¡“p D‘ep¡N“p $n¡Óp¡ S>Zphp¡.
 3. Draw network diagram for the given information :

Activity A B C D E F G

Path 1-2 2-3 2-4 3-4 3-5 4-5 5-6

Time 10 6 8 7 8 7 4

  Ap‘¡g dprlsu dpV¡$ “¡V$hL®$ X$pepN°pd v$p¡fp¡ :

L$pep® A B C D E F G

dpN® 1-2 2-3 2-4 3-4 3-5 4-5 5-6

kde 10 6 8 7 8 7 4

 4. For the single sampling plan [2000,n,c] if p′ = 0.01 and probability of rejection

	 	 =	0.143	and	ATI	=	457.4	then	find	n	and	c

  A¡L$ r“v$i®“ ep¡S>“p [2000,n,c] dpV¡$ Å¡ p′ = 0.01 A“¡ AõhuL$pf“u k„cph“p = 0.143 A“¡
  ATI = 457.4 lp¡e sp¡ n A“¡ c ip¡^p¡.
 5. Find the saddle point of the game.

  ‘fds“p¡ ‘gpme tbvy$ ip¡^p¡.

Player B / M¡gpX$u B

Player A / M¡gpX$u A 1 2 3 4 5

I 9 3 1 8 0

II 6 5 4 6 7

III 2 4 4 3 8

IV 5 6 2 2 1

*RAN-2108002602050001*
R A N - 2 1 0 8 0 0 2 6 0 2 0 5 0 0 0 1

P7525



RAN-2108002602050001 ] [ 2 ] [ Contd. ] P
7
5
2
5

 6. Decide the best act by Hurwicz’s	Rule	for	the	following	Pay-off	matrix	(α	=	0.6)

  “uQ¡“p ‘¡-Ap¡a d¡qV²$¼k dpV¡$ lrh®L$T“p r“ed Üpfp î¡›$ L$pe® “½$u L$fp¡ (α	=	0.6)

Act / q¾$ep Max. pay off / dlÑd hmsf Min. pay off / Þey“sd hmsf
A 12 –5

B 10 2

C 5 1

 7. An investor is offered the following investment alternatives and percentage rates of

  return. Over the past 300 days ,150 days have been medium market conditions and

  60 days have high market conditions. On the basis of these data - State the optimal

  investment strategy for the investment. Use EMV Critera.

  fp¡L$pZL$pf“¡ R>¡ëgp 300 qv$hkp¡dp„ “uQ¡“p fp¡L$pZ rhL$ë‘p¡ A“¡ V$L$phpfu v$f Ap¡af L$fhpdp„ Aph¡ R>¡, 150
  qv$hk bÅf“u kf¡fpi [õ’su R>¡ A“¡ 60 qv$hk DÃQ bÅf [õ’su R>¡. Ap X¡$V$p“p Ap^pf¡-fp¡L$pZ dpV¡$ 

î¡›$ fp¡L$pZ ìe|lfQ“p S>Zphp¡. EMV dp‘v$„X$“p¡ D‘ep¡N L$fp¡.

Market Conditions / bÅf ‘qf[õ’su

Low / “uQu Medium / dÝed High / KQu

Regular Shares /f¡Áeygf i¡fk 7%  10% 15%

Risky shares /Å¡Mdu i¡fk –10%  12% 25%

Property / âp¡‘V$} –12%  18% 30%

 8. State the advantages of double sampling plan

  qÜ r“v$i®“ (X$bg k¡ç‘rg„N) àgp““p apev$p S>Zphp¡.
 9. Explain Two person zero sum game

  b¡ ìe[¼s i|Þe ep¡N fds kdÅhp¡ (qÜ ìe[¼s i|Þe ep¡N fds)
 10. Determine which of the following two-person zero sum games are strictly determinable

  and fair. Give optimum strategies for each player in the case of strictly determinable and

  fair. Give optimum strategies for each player in the case of strictly determinable GAMES.

  “uQ¡“pdp„’u L$B b¡-ìe[¼s i|Þe ep¡N fdsp¡ kMs fus¡ “½$u L$fu iL$pe s¡hu A“¡ hpS>bu R>¡ s¡ “½$u L$fp¡. 
kMs fus¡ “½$u L$fu iL$pe s¡hu A“¡ hpS>bu fds“p qL$õkpdp„ v$f¡L$ M¡gpX$u dpV¡$ î¡›$ ìeylfQ“p Ap‘p¡.

  a.

Player B / M¡gpX$u B

Player A / M¡gpX$u A
5 0

0 2

  b.

Player B / M¡gpX$u B

Player A / M¡gpX$u A
0 2

–1 4

Q.2. a. What is PERT? What is dummy activity? Also make the comparison of CPM 08

  and PERT.

  PERT A¡V$g¡ iy„? L$pë‘r“L$ L$pe® A¡V$g¡ iy„? CPM A“¡ PERT “u kfMpdZu ‘Z L$fp¡.
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 b. For	the	following	data	find	out	Independent	float,	free	float,	Total	float	and 12

  critical path.

  “uQ¡“u dprlsu dpV¡$ õhs„Ó âhprlssp, dy¼s âhprlssp, Ly$g âhprlssp A“¡ L$V$p¡L$V$u dpN® ip¡^p¡.

Activity / âh©rÑ 1-2 2-3 2-4 3-4 3-5 4-5 5-6

Time / kde 10 15 13 14 12 15 20

OR

Q.2. a. Explain the three expected times for PERT 06

  PERT dpV¡$ kde“p ÓZ A„v$pTp¡ kdÅhp¡.
 b. Obtain the formula to calculate ATI for single sampling plan 04

  A¡L$ r“v$i®“ ep¡S>“p (tkNg k¡ç‘rg„N àgp“) dpV¡$“u NZsfu L$fhp dpV¡$“y„ k|Ó d¡mhp¡.
 c. The data about activities of PERT of a project is given below 10

  A¡L$ âp¡S>¡¼V$“u PERT k„b„r^s L$pep£“u dprlsu “uQ¡ dyS>b R>¡.

Activity / L$pe® 1-2 1-3 1-4 2-5 3-5 3-6 4-6 5-6

Optimistic	time(ln	weeks)	 
Apiphpv$u kde (AW$hpqX$epdp„)

2 2 4 2 4 1 4 6

Pessimistic	time(ln	weeks)	 
r“fpiphpv$u kde (AW$hpqX$epdp„)

14 14 16 2 28 1 16 30

Most	likelytime(ln	weeks)	 
h^ydp„h^y kde (AW$hpqX$epdp„)

2 8 4 2 10 1 10 12

  i. Draw the network diagram

    “¡V$hL®$ ApL©$rs v$p¡fp¡
  ii. Find estimated time and variance

    A‘¡rns kde A“¡ rhQfZ ip¡^p¡
  iii. Find the critical path

    L$V$p¡L$V$u dpN® ip¡^p¡.
  iv. Find the probability that project would be completed before 28 weeks

    âp¡S>¡¼V$ 28 AW$hpqXep ‘l¡gp ‘|Z® ’hp“u k„cph“p ip¡^p¡.
  v. Find the probability that project would be completed within 40 weeks

    âp¡S>¡¼V$ 40 AW$hpqXepdp„ ‘|Z® ’hp“u k„cph“p ip¡^p¡.

Q.3. a. What is OC Curve? Which OC Curve is called ideal OC Curve ?Why ? 08

  OC h¾$ iy„ R>¡? ¼ep OC h¾$“¡ Apv$i® OC h¾$ L$l¡hpdp„ Aph¡ R>¡? ip dpV¡$?
 b. For the single sampling plan [2000,n,c] if p’ = 0.01 and ASN =100 and consumer’s 12

	 	 risk	=0.920	then	find	the	value	of	n	and	c.	Draw	AOQ	curve	and	obtain	the	value	of

	 	 AOQL	from	the	curve.

  A¡L$ r“v$i®“ ep¡S>“p [2000,n,c] dpV¡$ Å¡ p′ = 0.01 A“¡ ASN =100 A“¡ N°plL$“y„ Å¡Md = 0.920

  lp¡e sp¡ n A“¡ c “u qL„$ds ip¡^p¡. AOQ h¾$ v$p¡fp¡ A“¡ h¾$dp„’u AOQL “u qL„$ds ip¡^p¡.

OR
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Q.3. a. Obtain the formula to calculate ATI for double sampling plan 06

  qÜr“v$i®“ (X$bg k¡ç‘rg„N àgp“) dpV¡$ ATI “u NZsfu L$fhp dpV¡$“y„ k|Ó d¡mhp¡.
 b. Explain KANBAN method 06

  KANBAN ‘Ùrs kdÅhp¡.
 c. Explain the derivatives of sequential sampling plan. Also explain the process of

  preparing ASN curve for it. 08

  A“y¾$rdL$ r“v$i®“ ep¡S>“p“p X¡$qfh¡qV$ìT kdÅhp¡. s¡“p dpV¡$ ASN h¾$ s¥epf L$fhp“u âq¾$ep ‘Z
  kdÅhp¡.

Q.4. a. Explain the following terms 08

  “uQ¡“p iåv$p¡ kdÅhp¡.
  i. Pay-off matrix / hmsf î¡r“L$
  ii. Hurwicz’s Rule / lrh®L$T“p¡ r“ed
  iii. Baye’s theorem / be¡k “p¡ r“ed

 b. The production cost of a commodity is Rs l00.The cost of GST is 10% per unit of 12

  the production cost. The sales price per unit is Rs 160 .At the end of the day ,the

  unsold units rate sold at the price of Rs 80 per unit. The scarcity loss is Rs 50 per

  unit. The probability distribution of a commodity is given below. 

  A¡L$ hõsy“p¡ A¡L$dv$uW$ DÐ‘pv$“ MQ® 100 êr‘ep$ R>¡. GST “p¡ MQ® DÐ‘pv$“ MQ®“p ârs eyr“V$
  10% R>¡. ârs eyr“V$ h¡QpZ qL„$ds 160 ê$r‘ep R>¡. qv$hk“p A„s¡, “ h¡Qpe¡gp A¡L$dp¡ 80 ê$r‘ep
  ârs eyr“V$“p cph¡ h¡Qpe R>¡. Å¡ ârs eyr“V$ 50 ê$r‘ep lp¡e sp¡ AR>s“y„ “yL$kp“. A¡L$ hõs“y„
  k„crhs rhsfZ “uQ¡ âdpZ¡ Ap‘¡g R>¡.

Sales Unit / h¡QpZ (A¡L$dp¡) 20 30 40 50

Probability / k„cph“p 0.1 0,2 0,3 0.4

  Then construct the payoff matrix. State the best option by EMV Rule. Also

  calculate EVPI, 

  sp¡ hmsf L$p¡ô$L$“u fQ“p L$fp¡ s’p EMV“p r“ed ‘f Ap^pqfs î¡›$ rhL$ë‘ S>Zphp¡.
  s’p EVPI ‘Z ip¡^p¡.

OR

Q.4. a. Explain the Statistical decision problems 08

  [ H , A, L] and [ H , D, R] with illustrations

  Ap„L$X$pL$ue r“Z®e kdõepAp¡
  [ H , A, L] A“¡ [ H , D, R] Dv$plfZp¡ klus kdÅhp¡.
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 b. A shopkeeper has to decide how many cases of milk he should stock per week  12
	 	 to	fulfill	the	demand.
  Demand distribution is as follows :-

  vy$L$p“v$pf¡ “½u$ L$fhp“y„ lp¡e R>¡ L¡$ s¡Z¡ dp„N ‘|fu L$fhp dpV¡$ v$f AW$hpqX$e¡ L¡$V$gp v|$^“p ‘¡L¡$V$“p¡ õV$p¡L$
  L$fhp¡ Å¡BA¡. 
  dp„N“y„ rhsfZ “uQ¡ dyS>b R>¡:-

Demand cases/ qX$dpÞX$ L¡$kp¡ 15 16 17 18

Probability/ k„cph“p$ 0.20 0.25 0.40 0.15

   The cost per case is Rs 100, which is sold at the rate of Rs 120.The unsold cases he 
sold	to	local	farmers	at	the	rate	of	Rs	20	per	case	.(Farmer	mixed	it	with	cattle	feed).
ln	scarcity	 the	profit	per	case	 is	Rs	20	while	occurred	loss	of	Rs	20	on	consumer	
dissatisfaction.He think so . So that he suffered a loss of Rs 40 per case in scarcity.

	 	 		From	this	find	out	the	following	: 04

   ârs L¡$k“p¡ MQ® ê$$. 100 R>¡, S>¡ ê$$. 120 “p cph¡ h¡Qpe R>¡. h¡Qpe¡gp “ lp¡e s¡hp L¡$k s¡dZ¡ õ’pr“L$ 
M¡X|$sp¡“¡ ê$$. 20 “p cph¡ h¡ÃQp. (M¡X|$s¡ s¡“¡ ‘iyAp¡“p Qpfpdp„ c¡mhu v$u^p). AR>sdp„ ârs L¡$k“p¡ 
“ap¡ ê$. 20 ’pe R>¡ Äepf¡ N°plL$p¡“p Ak„sp¡j ‘f ê$$. 20 “y„ “yL$kp“ ’pe R>¡. s¡“¡ A¡hy„ gpN¡ R>¡. S>¡’u 
AR>sdp„ ârs L¡$k 40 ê$r‘ep“y„ “yL$kp“ ’ey„.

   Ap ‘f’u “uQ¡ dyS>b ÅZp¡:$
	 	 (i)	 Pay	off	Matrix	hmsf î¡r“L$$
	 	 (ii)	 EMV	and	the	Best	option	,	EMV	A“¡ î¡óW$ rhL$ë‘$
	 	 (iii)	 EOL	and	the	Best	option	,	EOL	A“¡ î¡óW$ rhL$ë‘
	 	 (iv)	 EVPI

Q.5. a. Obtain the solution of 2X2 zero sum game which has no saddle point 6

  ‘gpme tbvy$ hNf“u 2X2 i|Þe ep¡N fds“p¡ DL¡$g d¡mhp¡.

 b. Obtain the solution by Dominance Rule for the following game problem. 10

  kfkpB“p rkÙp„s“p¡ D‘ep¡N L$fu“¡ “uQ¡“u fds“u kdõep“p¡ DL¡$g d¡mhp¡.

Player B/ M¡gpX$u B
I II III IV

Player A/

M¡gpX$u A
I 5 -3 3 4

II -4 5 4 5

III 4 -4 -3 3

 c. Prove that if game matrix is skew symmetric matrix then the value of the game is zero. 4

  bsphp¡ L¡$ Å¡ fds“p¡ î¡rZL$ rhjd k„rds lp¡e¡ sp¡ fds“y„ d|ëe i|Þe ’pe R>¡.
OR

Q.5. a.	 Explain	Quality	control	circle 6

  NyZhÑp r“e„ÓZ hsy®m kdÅhp¡.
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 b. Obtain the solution for the following game by graphical method . 10

  “uQ¡“u fds kdõep“p¡ DL¡$g Apg¡M“u fus¡ d¡mhp¡

Player B/ M¡gpX$u B
B1 B2 B3

Player A/

M¡gpX$u A
A1 1 3 11

A2 8 5 2

 c. Obtain the solution of the 2X2 game 4

  “uQ¡ Ap‘¡g 2X2 fds“p¡ DL¡$g ip¡^p¡.

B1 B2

A1 -4 6

A2 2 -3


