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RAN-2108002203050032
T.Y.B.Com. (External) (Sem.-III Year)Examination March - 2026

Statistics : Paper-4

 [ 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

Seat No.:

Student’s Signature

â.1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡ 20
 1. dlÑd rhk„cph“p ApNZL$ (MLE) “p L$p¡B‘Z b¡ NyZ^dp£  S>Zphp¡.
 2. Å¡ T1 A“¡ T2 b„“¡ θ “p A“rc“s ApNZL$p¡ lp¡e, sp¡ bsphp¡ L¡$,
  T = aT1 + (1 – a) T2  ‘Z θ “p¡ A“rc“s ApNZL$ R>¡, Äep„ 0 < a < 1.
 3. ^„^pqL$e ‘|hp®“ydp“ A¡V$g¡ iy„? ^„^pL$ue ‘|hp®“ydp““u âq¾$epdp„ kdprhô$ rhrh^ kp¡‘p“p¡ (sb½$pAp¡) 

kdÅhp¡.
 4. “¡V$hL®$ ApL©$rsdp„ "X$du âh©rÑ' (Dummy Activity) A¡V$g¡ iy„? s¡“p¡ D‘ep¡N ¼epf¡ ’pe R>¡?
 5. Å¡ f (0) = 2, f (l) = 5, f (2) = 10, f (3) = 20 lp¡e, sp¡ h^su âOpsp¡“u fus“p¡ D‘ep¡N L$fu f (5)

  “u rL„$ds ip¡^p¡.
 6. L|$g âhprls kdÅhp¡.
 7. ApNZL$“y„ ApNZ“ L$fhp“u âOps“u fus kdÅhp¡.
 8. Å¡ hprj®L$ dp„N 4000 A¡L$dp¡ lp¡e A“¡ Apr’®L$ hfv$u S>Õ’p¡ (EOQ) 500 A¡L$dp¡ lp¡e, sp¡ hj® v$frdep“
  Ap‘hp“p Ap¡X®$f“u k„¿ep A“¡ b¡ Ap¡X®$f hÃQ¡“p¡ Bô$sd kdeNpmp¡ ip¡^p¡.
 9. Å¡ ux = ax lp¡e, sp¡ n dy„ A„sf S>Zphp¡.
 10. dpgk„N°l “p âL$pfp¡ kdÅhp¡.

â.2. A. σ
2 rhQfZhpmu kdrô$dp„’u gu^¡g ev$ÃR> r“v$i® ( xl, x2, ... ... ... ..., xn ) R>¡, 07

  Å¡ s2 = 
– 1

1

n
 i 1

n

=
/  (x; – x)2 lp¡e, sp¡ kprbs L$fp¡ L¡$ σ2 “p¡ A“rc“s ApNZL$ s2 R>¡.

 b. Å¡ ev$ÃR> r“v$i® xl, x2, ..., xn “y„ k„cph“p OV$Ðh rh^¡e “uQ¡ dyS>b lp¡e;  07
  f (xi, θ) = 

1
i
e

–
xi

i ,  xi > 0, θ > 0 sp¡ âpQg θ “p¡ dlÑd rhk„cph“p ApNZL$ d¡mhp¡.

 L$. âpdpÎe kdrô$ f (x, μ, σ) = 
2

1

rv
e–

2

1 x– 2

v
nb l  dpV¡$ bsphp¡ L¡$ x A¡ μ “p¡ kyk„Ns ApNZL$ R>¡. 06

A’hp
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 A. Å¡ T A¡ θ “p¡ A“rc“s ApNZL$ lp¡e sp¡ T2 A¡ θ 

2 “p¡ A“rc“s ApNZL$ R>¡, ‘f„sy T A¡
  θ “p¡ kyk„Ns ApNZL$ lp¡e sp¡ T2 ‘Z θ “p¡ kyk„Ns ApNZL$ R>¡, A¡d bsphp¡.  07

 b.  Nyfy r“v$i® dpV¡$ ‘p¡ek“ kdrô$ âQg θ dpV¡$ 95% rhðk“ue kudpAp¡ x ± 1.96
n

x  ’pe R>¡,
   A¡d bsphp¡. 07

 L$. dÝeL$ "μ' A“¡ rhQfZ σ2 hpmu âpdpÎe kdrô$ dpV¡$ bsphp¡ L¡$ r“v$i® dÝeL$  x  A¡ r“v$i® dÝeõ’
  M L$fsp„„ h^y v$n R>¡.     06

â.3. A. Critical Path iy„ R>¡? PERT dp„ s¡“y„ dlÐh kdÅhp¡.  07

 b. “uQ¡ Ap‘¡g dprlsu“p Ap^pf¡ “¡V$hL®$ ApL©$rs v$p¡fp¡.  10
  L$V$p¡L$V$u ‘’ (Critical Path) ip¡^p¡ s’p v$f¡L$ L$pe® dpV¡$ Ly$g âhprlsp (Total Float), dy¼s âhprlsp
  (Free Float) A“¡ r“f‘¡n âhprlsp (Independent Float) ip¡^p¡.

L$pe® 1-2 1-3 2-4 3-4 3-5 4-6 5-6

kde 3 5 4 6 7 2 4

 L$. “uQ¡ Ap‘¡g dprlsu“p Ap^pf¡ “¡V$hL®$ ApL©$rs v$p¡fp¡.  03

L$pe® A B C D E F G

ANpD“p„ L$pe® – A A B B C, D E, F

A’hp

 A. “uQ¡“p ‘v$p¡ kdÅhp¡     07
  (1) “¡V$hL®$ ApL©$rs  (2) L$pe®
  (3) OV$“p   (4) b“phV$u L$pe®

 b. A¡L$ âp¡S>¡¼V$f“p PERT k„b„r^s L$pep£ dyS>b R>¡.    10
  (1) “¡V$hL®$ ApL©$rs v$p¡fp¡
  (2) L$V$p¡L$V$u ‘’ ip¡^p¡
  (3) 20 drl“pdp„ âp¡S>¡¼V$ ‘|Z® ’hp“u k„cph“p ip¡^p¡.

L$pe® 1–2 1–3 2–4 2–5 3–5 4–6 5–6

A‘¡rns kde 4 6 5 3 7 4 8

rhQfZ 1 4 1 1/4 4 1 9

 L$. “uQ¡“u dprlsu ‘f’u “¡V$hL®$ s¥epf L$fp¡. 03

L$pe® A B C D E F

ANpD“p„ L$pe® – A A A C, D B, E
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â.4. A. ìehkpreL$ ApNplu“u ìep¿ep Ap‘p¡ A“¡ s¡“y„ dlÐh kdÅhp¡  06

 b. A¡L$ hõsy“u hprj®L$ dp„N 20,000 A¡L$dp¡“u R>¡.
  A¡L$dv$uW$ ârs hj® S>Õ’p ^pfZMQ® ê$. 2 R>¡. 06
  âÐe¡L$ Ap¡X®$f v$uW$ õ’p‘“/Ap¡X®$f MQ® ê$.500 R>¡.
  A¡L$dv$uW$ Acph MQ® ê$. 8 R>¡.
  (1) Bô$sd Ap¡X®$f S>Õ’p¡ (EOQ)
  (2) Bô$sd Acph S>Õ’p¡
  (3) hj® v$frdep“ Ap¡X®$f“u k„¿ep ip¡^p¡.

 L$. Apr’®L$ S>Õ’p A„N¡“y„ AR>s R|>V$ rh“p“y„ dpmMy„ kdÅhp¡ S>¡dp„ dp„N“p¡ v$f A¡L$ kfMp¡ A“¡ ÅZusp¡
  lp¡e s’p DÐ‘pv$“v$f Akudus lp¡e    08

A’hp

 A. AR>s“u R|>V$ kp’¡“p Apr’®L$ hfv$u S>Õ’p EOQ “y„ dp¡X¡$g kdÅhp¡.  08

 b. A¡L$ hõsy“u hprj®L$ dp„N 2400 A¡L$dp¡“u R>¡.    08
  v$f¡L$ A¡L$d“u ‘X$sf qL„$ds ê$. 10 R>¡.
  hõsyAp¡“¡ õV$p¡L$dp„ fpMhp“p¡ MQ® 20% R>¡.
  v$f¡L$ Ap¡X®$f d|L$hp“p¡ MQ® ê$. 150 R>¡.
  (1) Bô$sd Ap¡X®$f S>Õ’p¡ EOQ

  (2) hj® v$frdep“ Ap¡X®$f“u k„¿ep
  (3) b¡ Ap¡X®$f hÃQ¡“p¡ Bô$sd Npmp¡
  (4) Þey“sd Ly$g MQ® ip¡^p¡ 

 L$. âQrgs k„L¡$sp¡ d|S>b:    04
  R = 80, C3 = 500, C1 = 20 lp¡e sp¡ EOQ. “u qL„$ds ip¡^p¡.

â.5. A. ìehkpreL$ ApNplu L$fsu hMs¡ ¼ep ‘qfbmp¡ Ýep“dp„ g¡hp Å¡BA¡?  05

 b. kdp“Npmp“p„ A„sfh¡i“ dpV¡$ ÞeyV$““u fus fus kdÅhp¡.  08

 L$. “uQ¡“u dprlsu ‘f’u M|V$su qL„$ds ip¡^p¡    07
(x) 0 1 2 3 4 5

u
x

5 9 15 ? ? 45

A’hp

 A. ^„^pL$ue ‘|hp®“ydp““p„ dyØp kdÅhp¡    05
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 b. “uQ¡“u qL„$dsp¡ ‘f’u gp„N°pÞS>“p kyÓ“p¡ D‘ep¡N L$fu“¡ x = 3 dpV¡$ y “u qL„$ds“y„ A“ydp“ L$fp¡. 08
X 1 2 5

Y 2 8 14

 L$. Akdp“Npmp“p A„sfh¡i“ dpV¡$ gp„N°pÞS>“y„ k|Ó d¡mhp¡.  06

ENGLISH VERSION

Q.1.  Answer the following question.    20
 1. State any two properties of Maximum Likelihood Estimator.
 2. For the binomial population f (x, p) = ncx px qn–x where x = 0,1,2,3... n, show that
  the unbiased of q is 1–

n

x` j .

 3. What is Business Forecasting? Explain the steps involved in the process of business
  forecasting.
 4. What is a "Dummy Activity' in a network diagram? When is it used?
 5. If f (0) = 2, f (l) = 5, f (2) = 10, f (3) = 20, then find the value of f (5) using the leading
  difference method.
 6. Explain Total Float?
 7. Explain the method of moment for estimation of estimator.
 8. If the annual demand is 4000 units and the Economic Order Quantity (EOQ) is
  500 units, find the number of orders to be placed per year and the optimal time
  interval between two orders.
 9. If ux = ax, find nth term.
 10. State the types of inventory.

Q.2. a. If a random sample ( xl, x2, ... ... ... ..., xn ) taken from a population with variance σ2 07

  and, if s2 = 
– 1

1

n
 i 1

n

=
/  (x; – x)2, then prove that, s2 is an unbiased estimator of σ2.

 b. Find the maximum likelihood estimate of 8 for the probability function  07

  f (xi, θ) = 
1
i
e

–
xi

i ,  xi > 0, θ > 0.

 c. For the normal population f (x, μ, σ) = 
2

1

rv
e–

2

1 x– 2

v
nb l

, show that x is a consistent 06
  estimator of μ

OR

 a. Show that, if T is an unbiased estimator of θ, then T2 is a biased estimator of θ2, but 07
  if T is a consistent estimator of θ, then T2 is also a consistent estimator of θ2.

 b. Show that the 95% confidence limits for the Poisson distribution θ for the large  07
  sample are,

x ± 1.96
n

x

 c. For a random sample drawn from a normal population N (μ, σ2), show that the  06
  variance of the sample mean. X is less than the variance of the sample median M.
  Hence prove that X is a more efficient estimator than M.
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Q.3. a. What is Critical Path? Explain its importance in PERT.  07

 b. Construct the network diagram from the following information. Find the Critical 10
  Path and calculate the Total Float, Free Float, and Independent Float for each
  activity.

Activity 1-2 1-3 2-4 3-4 3-5 4-6 5-6

Duration 3 5 4 6 7 2 4

 c. Construct the network diagram from the following information :  03

Activity A B C D E F G

Predecessor – A A B B C, D E, F

OR
Q.3. a. Explain the following terms:     07
  (1) Network   (2) Job
  (3) Event   (4) Dummy act

 b. The PERT activities of a project are given below:  10
  (1) Draw the network diagram.
  (2) Find the Critical Path.
  (3) Find the probability that the project will be completed in 20 months.

Activity 1–2 1–3 2–4 2–5 3–5 4–6 5–6

Duration 4 6 5 3 7 4 8

Variance 1 4 1 1/4 4 1 9

 c. Draw a network diagram from the following information  03

Activity A B C D E F

Predecessor – A A A C, D B, E

Q.4. a. Define Business Forecasting and explain its importance.  06

 b. The annual demand for an item is 20,000 units.  06
  The holding cost per unit per year is Rs. 2.
  The ordering/setup cost per order is Rs. 500.
  The shortage cost per unit per year is Rs. 8.
  Find  : (l) Economic Order Quantity (EOQ)
    (2) Optimum Shortage Quantity
    (3) Number of orders per year

 c. Explain a without shortage structure of economic quantity in which the rate of  08
  demand is uniform and known and the rate of production is unlimited.

OR

 a. Explain the economic order quantity EOQ model with shortage allowance.  08
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 b. The annual demand for an item is 2400 units.  08
  The cost per unit is Rs. 10.
  The inventory carrying cost is 20% of the unit cost.
  The ordering cost per order is Rs. 150.
  Find :
  (1) Economic Order Quantity (EOQ)
  (2) Number of orders per year
  (3) Optimum time interval between two orders
  (4) Minimum total cost

 c. According to the usual notation:
  R = 80, C3 = 500, C1 = 20 Find the value of EOQ.  04

Q.5. a. What factors should be considered while making business forecasts?  05

 b. Explain the newton's method for equal intervals.  08

 c. Find the missing value from the information below.  07

(x) 0 1 2 3 4 5

u
x

5 9 15 ? ? 45

OR

 a. Explain the issues of business forecasting.   05

 b. From the following values, use Lagrange's formula to estimate the value of  08

  y for x = 3.

X 1 2 5

Y 2 8 14

 c. Derive Lagrange's divided difference formula for unequal intervals  07


