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RAN-2108002203050031
T.Y.B.Com. (External) Examination March - 2026

Statistics-III$

 [ Total Marks: 50

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) Sketch neat and labelled diagram wherever necessary.

(3) Figures to the right indicate full marks of the question.

(4) All questions are compulsory.

(5) Simple calculator can be used.

(6) Statistical table would be supplied on request.

Seat No.:

Student’s Signature

â-1.  “uQ¡“p âï“p¡“p DÑf Ap‘p¡.   20
 1) kdÅhp¡: l¡sygnu rh^¡e
 2) õhs„Ósp“u dpÓp A¡V$g¡ iy„?

 3) Å¡ n = 20, S = 5.5 lp¡e sp¡ kdrô$“p» rhQfZ dpV$¡ 90% rhðk“ue kudpAp¡ ip¡^p¡.

 4) A¡L$ qÜQg kdrô$dp„’u 15 Å¡X$L$p»“p¡ r“v$i® g¡sp klk»b»^pL$“u qL$»ds -0.5 dm¡ R$¡. sp¡ 
Ho :  = 0 “y„ ‘funZ L$fp¡.

 5) rifp¡rb»vy$“u ìep¿ep Ap‘p¡.
 6) “uQ¡“p î¡ZuL$dp„ “ap¡ Ap‘¡g R$¡ Þey“Ñd î¡ZuL$“u fus¡ “ap“¡ dlÑd b“php¡.

A B ‘yfhW$p¡
F1 7 12 15

F2 8 10 15

dp„N 14 11

 7) “uQ¡ Ap‘¡g r“ey[¼s“u kdõep DL$¡gp¡.

L$pe®
e„Óp¡

D1 D2 D3

O1 20 27 30

O2 10 18 16

O3 14 16 12

 8) ârsb„^p¡ (Constraints) “u ìep¿ep Ap‘p¡.

 9) A¡L$ r“v$i®“p¡ L$v$ 4 R$¡ Σdi = 0.8 A“¡ Σ(di - d )2 = 12 R>¡. Ap dprlsu dpV$¡ 

  t - ApNZL$“u qL„$ds ip¡^p¡.

 10) A¡L$ Å¡ r“v$i®“p¡ L$v$ n = 4 A“¡ Σ(Xi - x)2 = 12 lp¡e sp¡ σ2 = 2 A¡ ‘qfL$ë‘“p“y» ‘funZ L$fp¡.
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â-2. A) r“ey[¼s“u kdõep A¡V$g¡ iy»? r“ey[¼s“u kdõep“p DL$¡g“u l»N¡qfe“ fus kdÅhp¡.  06

 B) Apg¡M“u fus¡ Z = 18x + 15y dlÑd qL$»ds “uQ¡“u ifsp¡“¡ Ap^u“ d¡mhp¡. 09
 – 4x – 6y ≤ –24,

 – 2y + 4x  ≥ – 4,

 – 6x + 8y ≤ 24,

 0 ≤  x   ≤ 5,

y ≥ 2,

x ≥ 0, y ≥ 0.

 C) “uQ¡“u dprlsu ‘f’u max (min – max) “u fus¡ âpf»rcL$ i¼e DL$¡g d¡mhp¡ s’p Ly$g ‘qfhl“ 05 
MQ® ip¡^p¡.

D1 D2 D3 ‘yfhW$p¡
A 38 22 34 30

B 26 32 40 50

C 30 50 26 38

D 42 26 20 22

dp„N 30 40 50

OR

â-2. A) hpl“ìehlpf“u kdõep“p¡ DL$¡g d¡mhhp“u hp¡N¡g“u A»v$prS>s fus kdÅhp¡. 06

 B) Ly$g hpl“ìehlpf MQ® Þe|“sd L$fhp “uQ¡“p ‘f’u BóV$sd hpl“ìehlpf“p¡ DL$¡g ip¡^p¡. 09
  C ’u Z dpV$¡ hpl“ìehlpf “u kNhX$ D‘gå^ “’u.

àgpÞV$
dpL£$V$

‘yfhW$p¡
X Y Z

A 5 2 8 150

B 4 3 5 150

C 2 4 – 200

D 6 3 4 250

dp„N 250 200 175

 C) A¡L$ L$»‘“u“p 4 àgpÞV$dp» Qp¡½$k v$hp“p¡ DÐ‘pv$“ MQ® A“¡ GST “uQ¡“p L$p¡ô$L$dp» Ap‘¡g R$¡. 05
  sp¡ Ly$g MQ® Þey“sd ’pe s¡ fus¡ r“ey[¼s Ap‘p¡.

L¡$ÞÖ DÐ‘pv$“ MQ® (gpM ê. dp„)
A B C D

P 40 46 48 42

Q 38 44 50 40

R 52 46 36 44

S 50 50 60 56

L¡$ÞÖ GST (gpM ê. dp„)
A B C D

P 6 8 8 6

Q 6 10 12 8

R 8 6 4 8

S 10 10 14 14
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â-3. A) Ar“ròssp l¡W$m“p r“Z®eL$fZ“p r“edp¡ S>Zphp¡.  06

 B) A¡L$ vy$L$p“v$pf¡ dp»N“¡ ‘lp¢Qu hmhp dpV$¡ AW$hpqX$e¡ v|$^“p L$¡V$gp L$¡kuk õV$p¡L$dp» fpMhp Å¡CA¡ 09 
s¡ “½$u L$fhy» R$¡. dp»N“y» rhsfZ “uQ¡ dyS>b R$¡. (9)

dp„N 15 16 17 18

k„cph“p 0.20 0.25 0.40 0.15

  âÐe¡L$ L$¡kuk“u ‘X$sf qL$»ds ê$p.100 R$¡. S>¡ ê$r‘ep 120 “p cph¡ h¡Q¡ R$¡. AW$hpqX$ep“p A»s¡ “ 
h¢Qpe¡gp L$¡kuk s¡ õ’pr“L$ M¡X|$s“¡ (S>¡ Y$p¡f“p» Mp¡fpL$dp» c¡mhu v$¡ R$¡). L$¡kuk v$uW$ ê$p.20 dp» h¡Q¡ 
R$¡. Å¡ AR>s lp¡e sp¡ L$¡kuk v$uW$ ’sp¡ “ap¡ ê$p.20 A“¡ N°plL$“u “pfpS>Nu’u ê$p. 20 “y» “yL$kp“ 
’pe R$¡. A¡d s¡ vy$L$p“v$pf dp“¡ R$¡. A¡V$g¡ S>¡V$gp A¡L$dp¡“u AR$s ‘X$¡ s¡V$gp v$f¡L$ A¡L$dv$uW$ ê$p.40 “y» 
“yL$kp“ ’pe R$¡. Ap D‘f’u 

  i) hmsf î¡ZuL$“u fQ“p L$fp¡.
  ii) EMV ip¡^u A“¡ î¡óW$$ rhL$ë‘ S>Zphp¡.
  iii) EOL ip¡^p¡ A“¡ î¡óW$ rhL$ë‘ S>Zphp¡.
  iv) k»‘|Z® dprlsu“y» A‘¡rns d|ëe (EVPI) ip¡^p¡

 C) 1) kdÅhp¡ : AdpÞe q¾$epAp¡.   05

  2) “uQ¡ Ap‘¡gp hmsf ‘f’u gpàgpk“u fus¡ î¡›$ r“Z®e S>Zphp¡.

L$pe®
OV$“p

E1 E2 E3 E4

A 8 0 –9 3

B –4 10 18 –2

C 15 5 0 7

OR

â-3. A) Å¡Md l¡W$m“p r“Z®eL$fZ“p :-   06
  1) A‘¡rns “pZpL$ue d|ëe (EMV).

  2) EOL kdÅhp¡.

 B) A¡L$ ìe[¼s Ar“ròs Apr’®L$ ‘qf[õ’rs l¡W$m h¥L$[ë‘L$ fp¡L$pZ ep¡S>“pAp¡ A, B, C, dp»’u  09 
A¡L$dp¡ fp¡L$pZ L$fhp“y» rhQpf¡ R$¡. Ap r“Z®e kdõep“p¡ hmsf î¡ZuL$ “uQ¡ âdpZ¡ R$¡.

rhL$ë‘p¡ Apr’®L$ ‘qf[õ’su
1 2 3

A 50,000 70,000 30,000

B –20,000 10,000 60,000

C 40,000 40,000 40,000

  (1) gpàgpk (2) Nyfy gOy (3) gOy Nyfy “yL$kp“ r“ed (4) Nyfy Nyfy r“ed“p Ap^pf¡ î¡›$ fp¡L$pZ
  ep¡S>“p d¡mhp¡.

 C) (1) r“Z®e rkÝ^pÞs“u dep®v$p S>Zphp¡.   05

  (2) “uQ¡ Ap‘¡gp hmsf ‘f’u lfhuT“p r“ed A“ykpf î¡›$ r“Z®e S>Zphp¡. (a = 0.7)

L$pe®
OV$“p

E1 E2 E3

A 50 70 30

B –20 10 60

C 40 40 40
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â-4. A) Äepf¡ r“v$i® Å¡X$L$pdp» “ lp¡e Ðepf¡ b¡ b¡ gOyr“v$ip£“p dÝeL$p¡ hÃQ¡“p saphs“u kp’®L$sp“y» 06 
‘funZ kdÅhp¡. sd¡ L$f¡gu ^pfZp S>Zphp¡.

 B) “uQ¡“y„ L$p¡óV$L$ Qpf k¡ëkd¡“ Üpfp Ap¡¼V$p¡¡bf, “h¡çbf A“¡ qX$k¡çbf dpkdp» ’e¡g f¡qäS>f¡V$f“y» 09 
h¡QpZ v$ip®h¡ R$¡. iy» Qpf k¡ëkd¡“ Üpfp ’e¡gp» h¢QpZ hÃQ¡ A“¡ S>yv$p S>yv$p dpkdp» ’e¡gp h¡QpZ 
saphs kp’®L$ R$¡?

dpk
k¡ëkd¡“

A B C D

Ap¡¼V$p¡bf 50 40 48 39

“h¡çbf 46 48 50 45

qX$k¡çbf 39 44 40 39

 C) 120 X$p¸¼V$fp¡, 150 hL$ugp¡ s’p 130 eyr“hrk®V$u âp¡a¡kfp¡“¡ A¡L$ Qp¡½$k fpô°$ue “urs bpbs¡  05 
s¡d“p¡ ârscph ÅZhpdp» Apìep¡. s¡dZ¡ v$f¡L$¡ v$¡i“u fpô°$ue “urs“u sfa¡Zdp», rhfyÙdp» s’p 
sV$õ’ cph¡ Ap‘¡gp ârscphp¡ “uQ¡ L$p¡ô$L$dp» Ap‘¡g R$¡.

ìehkpe
ârscph

sfa¡Z rhfyÙ sV$õ’ Ly$g

X$p¸¼V$fp¡ 80 30 10 120

hL$ugp¡ 70 40 40 150

âp¡a¡kfp¡ 50 50 30 130

Ly$g 200 120 80 400

  Ap dprlsu“¡ Ap^pf¡ A¡d L$lu iL$pe L$¡ fpóV²$ue “urs bpbs¡ X$p¸¼V$fp¡., hL$ugp¡ A“¡ âp¡a¡kfp¡ 
A¡ Ap‘¡gp Arcâpep¡ kdp“ R$¡?

OR

â-4. A) AÞepep¡S>“ ep¡Áesp A¡V$g¡ iy„? AÞhpep¡S>“ ep¡Áesp“p ‘funZ sfuL$¡ 2 – ‘funZ S>Zphp¡. 06

 B) “uQ¡ Ap‘¡gu dprlsu ‘f’u b»“¡ r“v$ip¡® A¡L$ S> âdpÎe kdrô$dp»’u g¡hpdp» Apìep R$¡. 09 
A¡d L$lu iL$pe? 1%“u kp’®¼sp“u L$np“p¡ D‘ep¡N L$fp¡. 

r“v$i® L$v$ dÝeL$ Ahgp¡L$“p¡“p hNp£“p¡ kfhpmp¡
I 10 16 2920

II 9 15 2520

 C) 28 A“¡ 16 L$v$“p» b¡ ev$ÃR$ r“v$ip£“p klk»b»^p»L$p¡ A“y¾$d¡ 0.55 A“¡ 0.75 R$¡. sp¡ b»“¡ 05 
klk»b»^pL$p¡“u qL$»dsp¡ hÃQ¡“p¡ saphs kp’®L$ R$¡.

â-5. A) rb“ âpQgue ‘funZdp„ dÝeõ’ ‘funZ kdÅhp¡.  06

 B) b„“¡ r“v$ip£ A¡L$ kdp“ kdrô$dp»’u g¡hpdp» Aph¡gp R$¡. A¡ ‘qfL$ë‘“p“y» (1) rQl¹“ ‘funZ 09 
(2) rhgL$p¡n“ k»op ¾$d ‘funZ ’u ‘funZ L$fp¡.

X 42.7 50.4 44.2 49.7 49.4 55.3 46.1 49.8 48.7 41.9

Y 54.2 43.7 34.0 46.1 55.4 58.2 53.4 43.6 57.0 61.9
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 C) 1) rQl¹“ ‘funZ A“¡ rhgL$p¡n“ k»op ¾$d ‘funZ hÃQ¡“p¡ c¡v$ kdÅhp¡. 
  2) rb“ âpQgue ‘funZ dpV¡$ “uQ¡“u dprlsu ‘f’u 2 “u qL$ds ip¡^p¡. 05

<M >M Ly$g

r“v$i® A 6 ? 15

r“v$i® B ? ? ?

Ly$g 14 ? 30

OR

â-5. A) âpQgue A“¡ rb“ âpQgue ‘funZ “p¡ saphs gMp¡. 06

 B) b¡ kdrô$dp»’u gu^¡g b¡ r“v$ip£ “uQ¡ dyS>b R$¡. dÝeõ’ ‘funZ dpV$¡ 
  1) 2 rhsfZ“p¡ D‘ep¡N. 

2) ArsNyZp¡sf rhsfZ D‘ep¡N L$fu“¡ ""b»“¡ kdrô$Ap¡ kdp“ R$¡.'' “y» ‘funZ L$fp¡. 09

r“v$i® 1 2 3 4 5 6 7 8 9 10

X 52 50 65 40 42 58 60 53 55 38

Y 36 39 52 41 57 40 45 56 43 44

r“v$i® 11 12 13 14 15 16 17 18 19 20

X 54 35 59 51 62 64 – – – –

Y 55 32 34 58 46 60 49 62 50 64

 C) “uQ¡“p r“furns qL$»dsp¡“p b¡ NZp¡ b¡ kdrô$dp»’u r“v$i®“ Üpfp d¡mìep lsp. d¡“ [ìlV$“u 05 
U-‘funZ“p¡ D‘ep¡N L$fu, ""b»“¡ kdrô$Ap¡ A¡L$ S> rhsfZ rh^¡e ^fph¡ R$¡'' s¡hu ‘qfL$ë‘“p“y» 
‘funZ L$fp¡.

r“v$i® I 25 30 28 34 24 25 13 32 24 30 31 35 – – –

r“v$i® II 44 34 22 8 47 31 40 30 32 35 18 21 35 29 22

ENGLISH VERSION

Q-1.  Answer the following questions.   20

 1) Explain: Objective Function

 2) What is Degree of freedom?

 3) Find 90% confidence limits for the population variance if n = 20, S = 5.5.

 4) Taking a sample of 15 pairs from a random set, the value of the correlation  

coefficient is -0.5. Test the hypothesis that Ho :  = 0.

 5) Define: Extreme Point

 6) Given the profit in the following maximize the profit by Matix minima method.

A B Supply

F1 7 12 15

F2 8 10 15

Demand 14 11
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 7) Solve the following assignment problem.

Act
Machine

D1 D2 D3

O1 20 27 30

O2 10 18 16

O3 14 16 12

 8) Define Constraints.

 9) A sample size of 4 is Σdi = 0.8 and Σ(di - d )2 = 12. Find the value of the 

t- coefficient for this data.

 10) If the sample size is n = 4 and Σ(Xi - x)2 = 12 , then test the hypothesis that 

σ2 = 2.

Q-2. A) What is assignment problem? Explain the Hungarian way of solving the  06 

assignment problem.

 B) Find the maximum value of Z = 18x + 15y graphically subject to the following 09 

conditions.

– 4x – 6y ≤ –24,

 – 2y + 4x  ≥ – 4,

 – 6x + 8y ≤ 24,

 0 ≤  x   ≤ 5,

y ≥ 2,

x ≥ 0, y ≥ 0.

 C) Find the initial feasible solution in the form at max (min-max) from the  05 

following information and find the total transportation cost.

D1 D2 D3 Supply

A 38 22 34 30

B 26 32 40 50

C 30 50 26 38

D 42 26 20 22

Demand 30 40 50

OR

Q-2. A)  Explain Vogel's approximate method of solving the traffic problem. 06

 B) Find the optimal transportation solution from the following to minimize the  09 

total transportation cost. Transport facility from C to Z is not available.

Plant
Market

Supplies
X Y Z

A 5 2 8 150

B 4 3 5 150

C 2 4 – 200

D 6 3 4 250

Demand 250 200 175
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 C) The manufacturing cost and GST of a certain drug in 4 plants of a company are  05 

given in the table below. So assign in such a way that the total cost is minimised.

Centre
Cost of Production (Rs. in Lakhs)

A B C D

P 40 46 48 42

Q 38 44 50 40

R 52 46 36 44

S 50 50 60 56

Centre
GST (Rs. in Lakhs)

A B C D

P 6 8 8 6

Q 6 10 12 8

R 8 6 4 8

S 10 10 14 14

Q-3. A) State the decision rules under uncertainty.  06

 B) A shopkeeper wants to determine how many cases of milk he should keep in  09 

stock per week to meet demand. The demand distribution is as follows.

Demand 15 16 17 18

Probability 0.20 0.25 0.40 0.15

  The outstanding price of each case is Rs.100. Which sells at the price of Rs 120. 

At the end of the week, the unsold cassava goes to a local farmer (who mixes it 

into cattle feed). Sells for Rs. 20 per case. If there is a shortage then the profit per 

case is Rs.20 and due to customer dissatisfaction Rs. 20 damage. That shopkeeper 

believes. So, as many units as there is a shortage, there is a loss of Rs.40 per unit. 

From this construct :–

  i) the return series.

  ii) Find EMV and state the best option.

  iii) Find the EOL and state the best alternative.

  iv) Find the expected value of complete information (EVPI).

 C) 1) Explain: Inadmissible acts.   05

  2) State the Laplace optimal decision from the following returns. 

Act
Event

E1 E2 E3 E4

A 8 0 –9 3

B –4 10 18 –2

C 15 5 0 7

OR
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Q-3. A) Decision under Risk :–   06

  1) Expected Monetary Value (EMV)

  2) Explain EOL.

 B) A person is considering investing units from alternative investment schemes  09 

A,B,C under uncertain economic conditions. The payoff series of this decision 

problem is as follows.

Option Economic situation

1 2 3

A 50,000 70,000 30,000

B –20,000 10,000 60,000

C 40,000 40,000 40,000

  Find out the Optimum investment scheme by using –

  (1) Laplace (2)  Maxi-Mini Rule (3) Min-Max Regret criteria Rule   

(4) Maxi-Max Rule.

 C) (1) State the limits of decision theory.   05

  (2) State the best decision according to Hurwiz rule from the following returns.

   (a = 0.7)

Act
Event

E1 E2 E3

A 50 70 30

B –20 10 60

C 40 40 40

Q-4. A) Explain the test of significance of the difference between two small sample  06 

means. when the samples are not paired. State the assumption you made.

 B) Following table shows the sales of refrigerators by four salesmen in the months 09  

of October, November and December. Is the difference between the sales made  

by the four salesmen and the sales made in different months significant?

Month
Salesman

A B C D

October 50 40 48 39

November 46 48 50 45

December 39 44 40 39

 C) Three samples are taken comprising 120 doctors, 150 advocates and 130  05 

University teachers. Each person chosen is asked to select one of the three  

categories that best represents his feeling towards a certain national policy.  

The three categories are in favour of policy (F). against the policy (A) and  

indifferent towards to policy (I). The result of the interviews are given below.
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Occupation
Reaction

F A I Total

Doctors 80 30 10 120

Advocates 70 40 40 150

Uni. teachers 50 50 30 130

Total 200 120 80 400

  On the basis of this data can it be concluded that the views of doctors, advocates and 

University teachers are homogeneous insofar as the National Policy under discussion 

is concerned?

OR

Q-4. A)  What is test of Goodness of Fit? Explain 2 – test for Testing Goodness of Fits.  06

 B) From the following information, can it be said that “Both the samples have  09 

been taken from the same normal population.” Use a 1% level of significance.

Sample Size Mean
Sum of the squares of the 

observations

I 10 16 2920

II 9 15 2520

 C) The correlation coefficients of the two random samples of size 28 and 16 are 05 

0.55 and 0.75 respectively. So the difference between the values of both  

correlations is significant.

Q-5. A)  Explain the Median test.   06

 B) Test the hypothesis that “both the samples are dram from a same population by” 09

  (1) Signed test (2) Wilcoxen Signed rank test.

X 42.7 50.4 44.2 49.7 49.4 55.3 46.1 49.8 48.7 41.9

Y 54.2 43.7 34.0 46.1 55.4 58.2 53.4 43.6 57.0 61.9

 C) (1) Explain the difference between sign test and Wilcoxen Signed rank test. 05

  (2) Find out 2
cal  from the following data for non-parametric test.

<M >M Total

Smple A 6 ? 15

Smple  B ? ? ?

Total 14 ? 30
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OR

Q-5. A) Write the difference between parametric and non parametric test. 06

 B) Following are the two representations of the two groups. To test for significance 09 

“both samples are equal.” By Median test (1) using the 2 – distribution  

(2) using the Hyper-Geometric distribution.

Sample 1 2 3 4 5 6 7 8 9 10

X 52 50 65 40 42 58 60 53 55 38

Y 36 39 52 41 57 40 45 56 43 44

Sample 11 12 13 14 15 16 17 18 19 20

X 54 35 59 51 62 64 – – – –

Y 55 32 34 58 46 60 49 62 50 64

 C) Following two sets observed values are drawn from two population by sampling. 05 

Test the hypothesis that “both sample have same distribution function”  

by Mann-Whitney U test.

Sample I 25 30 28 34 24 25 13 32 24 30 31 35 – – –

Sample II 44 34 22 8 47 31 40 30 32 35 18 21 35 29 22


