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ÍÛæ˜Û¶ÛÛ : (1) −ùÁéõ�õ ¸ÛóÊ¶Û 20 •Ûä¨Û¶ÛÛé ™öé. 
  (2) ÍÛÛ¿ÛÜ¶¤øºõà�õ •Û¨Û¶Û¿Û×ªÛ¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõÈÛÛ¶Ûà ™æö¤ø ™öé. 
  (3) …ÛÅÛé”Û¸ÛªÛÛé …¶Ûé …Û×�õ¦øÛ�õà¿Û �õÛéÌ¤ø�õÛé ¾ÛÛ×•ÛÈÛÛ¬Ûà ¾ÛÇà ÁõÐéüÉÛé. 
 

1. (…) ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé ƒ 
  (1) ÍÛ×½ÛÛÈÛ¶ÛÛ ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û 
  (2) ¸Ûó–ÛÛ©Û ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û 
  (3) ÅÛÛ“ÛÜ¨Û�õ ÜÈÛμÛé¿Û 
 (¼Û) ¸Ûó¬Û¾Û ˜ÛÛÁõ ‘a’ ¶Ûà …ÛÍÛ¸ÛÛÍÛ¶Ûà ÍÛÛ−ùà ¸Ûó–ÛÛ©ÛÛé¶Ûé �éõ¶®ùà¿Û ¸Ûó–ÛÛ©ÛÛé¶ÛÛ ¸Û−ùÛé¾ÛÛ× ÅÛ”ÛÛé. 
 (�õ) ¶Ûà˜Ûé …Û¸ÛéÅÛÛ ÍÛ×’õ¾Û¨Û ÍÛ×½ÛÛÈÛ¶ÛÛ ËÛéÜ¨Û�õÈÛÛÇà ¾ÛÛ�õÛëÈÛ ÍÛÛ×�õÇ ¾ÛÛ¤éø 2–¸Û•ÛÅÛÛ× ÍÛ×’õ¾Û¨Û ÍÛ×½ÛÛÈÛ¶ÛÛ 

ËÛéÜ¨Û�õ ¾ÛéÇÈÛÛé. 

    
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤½  ½ 0

 ½  ½ 0
0 0 1

  

     …¬ÛÈÛÛ 
 (…) ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé ƒ 
  (1) m–¸Û•ÛÅÛÛ× ÍÛ×’õ¾Û¨Û ÍÛ×½ÛÛÈÛ¶ÛÛ ËÛéÜ¨Û�õ 
  (2) ˜Ûé¸Û¾Ûé¶Û �õÛéÅ¾ÛÛé•ÛÛéÁõÛéÈÛ ÍÛ¾Ûà�õÁõ¨Û 
  (3) …Û•Û¨Û�õ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ½ÛæÅÛ 
 (¼Û) ¾ÛÛ�õÛëÈÛ ÍÛÛ×�õÇ …é¤øÅÛé ÉÛä× ? ¾ÛÛ�õÛëÈÛ ÍÛÛ×�õÇ¶ÛÛ �õÛéˆ¸Û¨Û ¼Ûé Š¸Û¿ÛÛé•Û ÍÛ¾Û›÷ÛÈÛÛé. 
 (�õ) �õÛé̂  …é�õ ¿ÛÛ−ùÜ˜™ö�õ ˜ÛÅÛ¶ÛÛ ¿ÛÛé•Û ¸Ûó–ÛÛ©ÛÛé Kr = n(r – 1)! ™öé. ©Ûé¶Ûä× ¸Ûó–ÛÛ©Û ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û ¾ÛéÇÈÛÛé. 
 

2. (…) ¼Ûà¤øÛ ¸Ûó�õÛÁõ–I ÜÈÛ©ÛÁõ¨Û È¿ÛÛ”¿ÛÛÜ¿Û©Û �õÁõÛé ©Ûé¾Û›÷ ©Ûé¶ÛÛ ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé. 
 (¼Û) ¼ÛÐäü¸Û−ùà¿Û ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û¶Ûä× ¸Ûó–ÛÛ©Û ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û ¾ÛéÇÈÛÛé. ©Ûé¶ÛÛ ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û 

¾ÛéÇÈÛÛé. 
 (�õ) ›÷Ûé x-¸Ûó¾ÛÛÜ¨Û©Û ¸Ûó¾ÛÛ¨¿Û ˜ÛÅÛ ÐüÛé¿Û ©ÛÛé x2 ¶Ûä× ÜÈÛ©ÛÁõ¨Û  ‘t’ ÍÈÛÛ©Û×ª¿Û ¾ÛÛªÛÛÈÛÛÇä× α2 ÜÈÛ©ÛÁõ¨Û ™öé 

©Ûé¾Û ÍÛÛÜ¼Û©Û �õÁõÛé. 
…¬ÛÈÛÛ 

 (…) Í¤äø¦ø¶¤ø¶ÛÛé t–…Û•Û¨Û�õ È¿ÛÛ”¿ÛÛÜ¿Û©Û �õÁõÛé …¶Ûé ©Ûé¶Ûä× ÜÈÛ©ÛÁõ¨Û ¾ÛéÇÈÛÛé. …Û ÜÈÛ©ÛÁõ¨Û¶Ûà ¸Ûó¬Û¾Û ˜ÛÛÁõ 
� éõ¶®ùà¿Û ¸Ûó–ÛÛ©ÛÛé ¾ÛéÇÈÛÛé. 

 (¼Û) ›÷Ûé ˜ÛÅÛ x, N(0,1) ¾Ûä›÷¼Û ÜÈÛ©ÛÜÁõ©Û ÐüÛé¿Û, ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé � éõ x2/2, 1/2 ¸ÛóÛ˜ÛÅÛ ÈÛÛÇÛé •ÛÛ¾ÛÛ 
˜ÛÅÛ ¬ÛÉÛé. 

 

3. (…) ¸Ûó˜ÛÅÛÛé¶ÛÛ …Û•Û¨Û¶Û ¾ÛÛ¤éø¶ÛÛ ¸Ûó–ÛÛ©ÛÛé¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. ¸Ûó–ÛÛ©ÛÛé¶Ûà Áõà©Û ÈÛÛ¸ÛÁõà¶Ûé ÍÛ×½ÛÛÈÛ¶ÛÛ 
ÜÈÛμÛé¿Û 

   f(x, θ) = 
⎩
⎨
⎧
    (1 – θ)θ

x
,      x  = 0, 1, 2,…

         0,            …¶¿ÛªÛ  
  

  ¾ÛÛ× ¶ÛÛ ¸Ûó˜ÛÅÛ θ ¶Ûä× …Û•Û¨Û¶Û �õÁõÛé. 
 (¼Û) ¼Ûé ¸ÛóÛ¾ÛÛ¨¿Û ÜÈÛ©ÛÁõ¨Û¶ÛÛ ¾Ûμ¿Û�õÛé¶ÛÛ ©ÛºõÛÈÛ©Û ¾ÛÛ¤éø¶Ûä× …×©ÛÜÁõ©Û …Û•Û¨Û¶Û ÍÛ¾Û›÷ÛÈÛÛé. 

…¬ÛÈÛÛ 
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 (…) ÅÛ–Ûä©Û¾Û ÜÈÛ˜ÛÁõ¨Û …¶ÛÜ½Û¶Û©Û …Û•Û¨Û�õ …é¤øÅÛé ÉÛä× ? …Û•Û¨Û�õ¶ÛÛ ÜÈÛ˜ÛÁõ¨Û¶Ûà ¶Ûà˜ÛÅÛà ÍÛà¾ÛÛ 
¾ÛéÇÈÛÈÛÛ¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 

 (¼Û) ÍÛÛÜ¼Û©Û �õÁõÛé � éõ, ›÷Ûé Tn, θ ¶ÛÛé …¶ÛÜ½Û¶Û©Û …Û•Û¨Û�õ ÐüÛé¿Û …¶Ûé ›÷Ûé ›÷é¾Û n → ∞, ©Ûé¾Û                

σ2
n = var (Tn) → 0, ©ÛÛé Tn, θ ¶ÛÛé ÍÛ×•Û©Û …Û•Û¨Û�õ ™öé. 

 (�õ) ¸Ûó–ÛÛ©ÛÛé¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 
 
4. (…) ¶Ûà˜Ûé¶ÛÛ ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé ƒ 
  (1) ¸Ûó¬Û¾Û …¶Ûé Ü³ù©Ûà¿Û ¸Ûó�õÛÁõ¶Ûà ½ÛæÅÛ 
  (2) Ü¶ÛÁõÛ�õÁõ¨Ûà¿Û …¶Ûé ÈÛí�õÜÅ¸Û�õ ¸ÛÜÁõ�õÅ¸Û¶ÛÛ…Ûé 
  (3) ¸ÛÁõà“Û¨Û¶Ûä× ÍÛÛ¾Û¬¿ÛÙ 
 (¼Û) ¶Ûé¾Û¶Û-¸Ûé¿ÛÍÛÙ¶Û ¸Ûó¾Ûé¿Û�õÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà ¸ÛÛé¿ÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û 

    f(x, λ) = 
e–λ λx

x !  ,  x  =  0, 1, 2, ....... ∞, λ > 0 

  ¾ÛÛ×¬Ûà ÅÛàμÛéÅÛ η �õ−ùÈÛÛÇÛ ¿ÛÛ−ùÜ˜™ö�õ Ü¶Û−ùÉÛÙ¶ÛÛé ¾Ûμ¿Û�õ (–x) ™öé. 
  ÍÛÛÜ¼Û©Û �õÁõÛé �éõ H0: λ = λ0 ÜÈÛÄõ±ù H1 : λ = λ1 ¶ÛÛ ¸ÛÁõà“Û¨Û ¾ÛÛ¤éø α �õÁõ©ÛÛ× ÈÛμÛÛÁéõ �õ−ù ¶Û ÐüÛé¿Û 

©ÛéÈÛÛ ËÛéÌ¥ø …ÍÈÛà� èõÜ©Û ¸Ûó−éùÉÛ¶Ûä× ÍÈÛÄõ¸Û ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé. 
    –x ≤ a,  ›÷Ûé  λ0 > λ1 

    –x ≥ b,  ›÷Ûé  λ0 < λ1 

…¬ÛÈÛÛ 
 (…) ÜÈÛÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û …¶Ûé …Û¶Ûä’õÜ¾Û�õ ÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û 

Í¸ÛÌ¤ø �õÁõÛé. …Û¶Ûä’õÜ¾Û�õ ÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¾Û›÷ ¸ÛÛñ¿ÛÍÛ¶Û 
ÜÈÛ©ÛÁõ¨Û ¾ÛÛ¤éø …Û¶Ûä’õÜ¾Û�õ ÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û ¾ÛéÇÈÛÛé. 

 (¼Û) ¸ÛÛñ¿ÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û ¾ÛÛ¤éø Ü’õ¿ÛÛÅÛ“Û¨Û ÈÛ’õ (OC) …¶Ûé ÍÛÁéõÁõÛÉÛ Ü¶Û−ùÉÛÙ ÍÛ×”¿ÛÛ (ASN) ÜÈÛμÛé¿Û 
¾ÛéÇÈÛÛé. 

 
5. (…) …ÈÛ¶ÛÈÛà ¸Ûó¿ÛÛé•Û Áõ˜Û¶ÛÛ …é¤øÅÛé ÉÛä× ? 23 …ÈÛ¶ÛÈÛà ¸Ûó¿ÛÛé•Û Áõ˜Û¶ÛÛ¶Ûä× ¸Ûè¬Û‘õÁõ¨Û �õÁõÛé. 
 (¼Û) ¶Ûà˜Ûé¶Ûà ÅÛé¤øà¶Û ˜ÛÛéÁõÍÛ Áõ˜Û¶ÛÛ¶Ûä× ¸Ûè¬Û‘õÁõ¨Û �õÁõÛé. 

6 5 8 9 
A B C D 

8 4 6 9 
B C D A 

7 6 10 6 
C D A B 

5 10 9 8 
D A B C 

…¬ÛÈÛÛ 
 (…) ¸ÛóÛ¿ÛÛéÜ•Û�õ ¿ÛÛé›÷¶ÛÛ…Ûé …é¤øÅÛé ÉÛä× ? ¸ÛóÛ¿ÛÛéÜ•Û�õ ¿ÛÛé›÷¶ÛÛ…Ûé¶ÛÛ ªÛ¨Û ¾ÛæÇ½Ûæ©Û ÜÍÛ±ùÛ×©ÛÛé ÍÛ¾Û›÷ÛÈÛÛé. 

…Û ÜÍÛ±ùÛ×©ÛÛé ¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ¾ÛÛ× �õˆ Áõà©Ûé ÈÛ¸ÛÁõÛ¿Û ™öé, ©Ûé ÍÛ¾Û›÷ÛÈÛÛé. 
 (¼Û) ÍÛ×¸Ûæ¨ÛÙ ¿ÛÛ−ùÜ˜™ö�õ ¿ÛÛé›÷¶ÛÛ …¶Ûé ¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¾Û›÷ 

¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ ¾ÛÛ¤éø¶Ûä× ÜÈÛ˜ÛÁõ¨Û¶Ûä× ¸Ûè¬Û‘õÁõ¨Û ÍÛ¾Û›÷ÛÈÛÛé. 
________________ 
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Instructions : (1) Each question carries 20 marks. 
   (2) Use of Scientific calculator is allowed. 
   (3) Graph papers and statistical tables will be supplied on demand. 
 

1. (a) Explain terms : 
  (1) Probability generating function. 
  (2) Moment generating function. 
  (3) Characteristic function. 
 (b) Derive the first four raw moments about ‘a’ in terms of central moments. 
 (c) For the following given Marcov chain transition probability matrix, obtain the            

2-step transition probability matrix.   

    
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤½  ½ 0

 ½  ½ 0
0 0 1

  

     OR 
 (a) Explain the terms : 
  (1) m–step transition probability matrix. 
  (2) Chapman–Kolmogorov equation. 
  (3) Statistic and standard error. 
 (b) What is a Markov chain ? Explain any two applications of Markov chain. 
 (c) The rth cumulant of a random variable is Kr = n(r – 1)!. Obtain its moment 

generating function. 
 
2. (a) Define Beta–type–I distribution and obtain its mean and variance. 
 (b) Obtain moment generating function of multinomial probability distribution. 

Obtain its mean and variance. 
 (c) If x is standard normal variate, then prove that the distribution of x2 is a α2 

distribution with ‘t’ degrees of freedom. 
OR 

 (a) Define students t-statistic and derive its distribution. Also derive first four central 
moments of this distribution. 

 (b) If x-variate is distributed as N(0,1) then show that x2/2 is a gamma variate with 
parameter 1/2. 

 
3. (a) Explain the method of moments for parameter estimation. Using the method of 

moments, estimate parameter θ of probability function : 

   f(x, θ) = 
⎩
⎨
⎧
    (1 – θ)θ

x
,      x  = 0, 1, 2,…

         0,            otherwise  
  

 (b) Explain the confidence interval for the difference between the means of two 
normal populations. 

OR 
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 (a) What is minimum variance unbiased estimate ? Explain the method of obtaining 
lower limit of the variance of the estimate. 

 (b) If Tn is an unbiased estimate of θ and if as n → ∞, then σ2
n = var (Tn) → 0, then 

prove that Tn is a consistent estimate of θ. 

 (c) Explain the method of moments. 
 
4. (a) Explain the following terms : 
  (1) Type–I and Type–II errors. 
  (2) Null and Alternative hypothesis. 
  (3) Power of a test. 
 (b) State Neyman–Pearson Lemma. By using this, the mean (–x)of a random sample 

of size n taken from a poisson distribution. 

    f(x, λ) = 
e–λ λx

x !  ,  x  =  0, 1, 2, ....... ∞, λ > 0. 

  Then prove that the best critical region of size α for testing the hypothesis                
H0: λ = λo Vs H1 : λ = λ1 are  

    –x ≤ a,  if  λ0 > λ1 

    –x ≥ b,  if  λ0 < λ1 
OR 

 (a) Explain the difference between Likelihood Ratio Test and Sequential Probability 
Ratio Test (SPRT). Explain the test procedure of SPRT. Also obtain SPRT for 
poisson distribution. 

 (b) Obtain operating characteristic (OC) and average sample number (ASN) function 
for poisson distribution. 

 
5. (a) What is factorial experiment ? Give an analysis of 23 factorial experimental 

design. 
 (b) Analyse the following Latin Square Design : 

6 5 8 9 
A B C D 

8 4 6 9 
B C D A 

7 6 10 6 
C D A B 

5 10 9 8 
D A B C 

OR 
 (a) What do you mean by Design of Experiment ? Explain the three basic principles 

underlying in design of experiments. Explain how these principles are applied in 
case of Randomized Block Design (RBD). 

 (b) Explain the differences between CRD and RBD. Explain the Analysis of variance 
(ANOVA) for RBD. 

________________ 
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ÍÛæ˜Û¶ÛÛ : (1) …Û ¸ÛóÊ¶Û¸ÛªÛ 100 •Ûä¨Û¶Ûä× ™öé. −ùÁéõ�õ ¸ÛóÊ¶Û 20 •Ûä¨Û¶ÛÛé ™öé. 
  (2) ÍÛÛ¿ÛÜ¶¤øºõà�õ •Û¨Û¶Û¿Û×ªÛ¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõÈÛÛ¶Ûà ™æö¤ø ™öé. 
  (3) …ÛÅÛé”Û¸ÛªÛÛé …¶Ûé …Û×�õ¦øÛ�õà¿Û �õÛéÌ¤ø�õÛé ¾ÛÛ×•ÛÈÛÛ¬Ûà ¾ÛÇà ÁõÐéüÉÛé. 
 

1. (…) Ü¶Û˜Ûé¶ÛÛ ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé ƒ 
  (1) ÍÛ×½ÛÛÈÛ¶ÛÛ ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û 
  (2) ¸Ûó–ÛÛ©Û ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û 
  (3) ÅÛÛ“ÛÜ¨Û�õ ÜÈÛμÛé¿Û 
 (¼Û) ¸Ûó¬Û¾Û ˜ÛÛÁõ ‘a’ ¶Ûà …ÛÍÛ¸ÛÛÍÛ¶Ûà ÍÛÛ−ùà ¸Ûó–ÛÛ©ÛÛé¶Ûé �éõ¶®ùà¿Û ¸Ûó–ÛÛ©ÛÛé¶ÛÛ ¸Û−ùÛé¾ÛÛ× −ùÉÛÛÙÈÛÛé. 
 (�õ) ¶Ûà˜Ûé …Û¸ÛéÅÛÛ ÍÛ×’õ¾Û¨Û ÍÛ×½ÛÛÈÛ¶ÛÛ ËÛéÜ¨Û�õÈÛÛÇà ¾ÛÛ�õÛëÈÛ ÍÛÛ×�õÇ ¾ÛÛ¤éø 2–¸Û•ÛÅÛÛ× ÍÛ×’õ¾Û¨Û ÍÛ×½ÛÛÈÛ¶ÛÛ 

ËÛéÜ¨Û�õ ¾ÛéÇÈÛÛé. 

    ⎣⎢
⎡

⎦⎥
⎤½  ½ 

 ½  ½  

    …¬ÛÈÛÛ 
 (…) Ü¶Û˜Ûé¶ÛÛ ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé ƒ 
  (1) m–¸Û•ÛÅÛÛ× ÍÛ×’õ¾Û¨Û ÍÛ×½ÛÛÈÛ¶ÛÛ ËÛéÜ¨Û�õ 
  (2) ˜Ûé¸Û¾Ûé¶Û – �õÛéÅ¾ÛÛé•ÛÛéÁõÛéÈÛ ÍÛ¾Ûà�õÁõ¨Û 
  (3) …Û•Û¨Û�õ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ½ÛæÅÛ 
 (¼Û) ¾ÛÛ�õÛëÈÛ ÍÛÛ×�õÇ …é¤øÅÛé ÉÛä× ? ¾ÛÛ�õÛëÈÛ ÍÛÛ×�õÇ¶ÛÛ �õÛéˆ¸Û¨Û ¼Ûé Š¸Û¿ÛÛé•ÛÛé ÍÛ¾Û›÷ÛÈÛÛé. 
 (�õ) Ü¶Û−ùÉÛÙ ¾Ûμ¿Û�õ¶Ûà ¸Ûó¾ÛÛÜ¨Û©Û ½ÛæÅÛ ¾ÛéÇÈÛÛé (š¿ÛÛ× V(Xi) = σ2, (i = 1,2 ...... n)). 
 
2. (…) ¼Ûà¤øÛ ¸Ûó�õÛÁõ–I ÜÈÛ©ÛÁõ¨Û È¿ÛÛ”¿ÛÛÜ¿Û©Û �õÁõÛé ©Ûé¾Û›÷ ©Ûé¶ÛÛ ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û ¾ÛéÇÈÛÛé. 
 (¼Û) ¼ÛÐäü¸Û−ùà¿Û ÍÛ×½ÛÛÈÛ¶ÛÛ ÜÈÛ©ÛÁõ¨Û¶Ûä× ¸Ûó–ÛÛ©Û ÍÛ›÷Ù�õ ÜÈÛμÛé¿Û ¾ÛéÇÈÛÛé. ©Ûé¶ÛÛ ¾Ûμ¿Û�õ …¶Ûé ÜÈÛ˜ÛÁõ¨Û 

¾ÛéÇÈÛÛé. 
 (�õ) ›÷Ûé x ¸Ûó¾ÛÛÜ¨Û©Û ¸Ûó¾ÛÛ¨¿Û ˜ÛÅÛ ÐüÛé¿Û ©ÛÛé x2 ¶Ûä× ÜÈÛ©ÛÁõ¨Û  ‘t’ ÍÈÛÛ©Û×ª¿Û¾ÛÛªÛÛÈÛÛÇä× α2 – ÜÈÛ©ÛÁõ¨Û ™öé 

©Ûé¾Û ÍÛÛÜ¼Û©Û �õÁõÛé. 
…¬ÛÈÛÛ 

 (…) Í¤äø¦ø¶¤ø¶ÛÛé t–…Û•Û¨Û�õ È¿ÛÛ”¿ÛÛÜ¿Û©Û �õÁõÛé …¶Ûé ©Ûé¶Ûä× ÜÈÛ©ÛÁõ¨Û ¾ÛéÇÈÛÛé. …Û ÜÈÛ©ÛÁõ¨Û¶Ûà ¸Ûó¬Û¾Û ˜ÛÛÁõ 
� éõ¶®ùà¿Û ¸Ûó–ÛÛ©ÛÛé ¾ÛéÇÈÛÛé. 

 (¼Û) F-ÜÈÛ©ÛÁõ¨Û¶ÛÛé ¼ÛÐäüÅÛ�õ ¾ÛéÇÈÛÛé. 
 
3. (…) ¸Ûó˜ÛÅÛÛé¶ÛÛ …Û•Û¨Û¶Û ¾ÛÛ¤éø¶ÛÛ ¸Ûó–ÛÛ©ÛÛé¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. ¸Ûó–ÛÛ©ÛÛé¶Ûà Áõà©Û ÈÛÛ¸ÛÁõà¶Ûé ÍÛ×½ÛÛÈÛ¶ÛÛ 

ÜÈÛμÛé¿Û 

   f(x, θ) = 
⎩⎪
⎨
⎪⎧
    (1 – θ)θx,      x  = 0, 1, 2,…
         0,            …¶¿ÛªÛ    

  ¾ÛÛ× ¶ÛÛ ¸Ûó˜ÛÅÛ θ ¶Ûä× …Û•Û¨Û¶Û �õÁõÛé. 
 (¼Û) ¼Ûé ¸ÛóÛ¾ÛÛ¨¿Û ÜÈÛ©ÛÁõ¨Û¶ÛÛ ¾Ûμ¿Û�õÛé¶ÛÛ ©ÛºõÛÈÛ©Û ¾ÛÛ¤éø¶Ûä× …×©ÛÜÁõ©Û …Û•Û¨Û¶Û ÍÛ¾Û›÷ÛÈÛÛé. 

…¬ÛÈÛÛ 
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 (…) ÅÛ–Ûä©Û¾Û ÜÈÛ˜ÛÁõ¨Û …¶ÛÜ½Û¶Û©Û …Û•Û¨Û�õ …é¤øÅÛé ÉÛä× ? …Û•Û¨Û�õ¶ÛÛ ÜÈÛ˜ÛÁõ¨Û¶Ûà ¶Ûà˜ÛÅÛà ÍÛà¾ÛÛ 
¾ÛéÇÈÛÈÛÛ¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 

 (¼Û) ¸Ûó–ÛÛ©ÛÛé¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 
 (�õ) ¶Ûà˜Ûé¶ÛÛ ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé. 
  (1) …¶ÛÜ½Û¶Û©Û©ÛÛ 
  (2) ÍÛ×•Û©Û©ÛÛ 
  (3) ¸Û¿ÛÛÙ¸©Û©ÛÛ 
  (4) −ù“Û©ÛÛ 
 

4. (…) ¶Ûà˜Ûé¶ÛÛ ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé ƒ 
  (1) ¸ÛÁõà“Û¨Û¶Ûä× ÍÛÛ¾Û¬¿ÛÙ 
  (2) ËÛéÌ¥ø …ÍÈÛà�èõÜ©Û ¸Ûó−éùÉÛ 
  (3) ¸Ûó¬Û¾Û …¶Ûé Ü³ù©Ûà¿Û ¸Ûó�õÛÁõ¶Ûà ½ÛæÅÛ 
 (¼Û) ¶Ûé¾Û¶Û-Ü¸Û¿ÛÁõÍÛ¶Û ¸Ûó¾Ûé¿Û�õÛ ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà ¸ÛÛé¿ÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û 

    f(x, λ) = 
e–λ λx

x !  ,  x  =  0, 1, 2, ...... ∞,  λ > 0. 

  ¾ÛÛ×¬Ûà ÅÛàμÛéÅÛ n �õ−ùÈÛÛÇÛ ¿ÛÛ−ùÜ˜™ö�õ Ü¶Û−ùÉÛÙ¶ÛÛé ¾Ûμ¿Û�õ (–x) ™öé. 
  ÍÛÛÜ¼Û©Û �õÁõÛé �éõ H0: λ = λ0 ÜÈÛÄõ±ù H1 : λ = λ1 ¶ÛÛ ¸ÛÁõà“Û¨Û ¾ÛÛ¤éø α �õÁõ©ÛÛ× ÈÛμÛÛÁéõ �õ−ù ¶Û ÐüÛé¿Û 

©ÛéÈÛÛ ËÛéÌ¥ø …ÍÈÛà� èõÜ©Û ¸Ûó−éùÉÛ¶Ûä× ÍÈÛÄõ¸Û ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé. 
    –x ≤ a,  ›÷Ûé  λ0 > λ1 

    –x ≥ b,  ›÷Ûé  λ0 < λ1 
…¬ÛÈÛÛ 

 (…) ÜÈÛÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û …¶Ûé …Û¶Ûä’õÜ¾Û�õ ÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û 
Í¸ÛÌ¤ø �õÁõÛé. …Û¶Ûä’õÜ¾Û�õ ÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¾Û›÷ ¸ÛÛñ¿ÛÍÛ¶Û 
ÜÈÛ©ÛÁõ¨Û ¾ÛÛ¤éø …Û¶Ûä’õÜ¾Û�õ ÍÛ×½ÛÛÈÛ¶ÛÛ •Ûä¨ÛÛé«ÛÁõ ¸ÛÁõà“Û¨Û ¾ÛéÇÈÛÛé. 

 (¼Û) ¸ÛÛñ¿ÛÍÛ¶Û ÜÈÛ©ÛÁõ¨Û ¾ÛÛ¤éø Ü’õ¿ÛÛ ÅÛ“Û¨Û ÈÛ’õ (OC) …¶Ûé ÍÛÁéõÁõÛÉÛ Ü¶Û−ùÉÛÙ ÍÛ×”¿ÛÛ (ASN) ÜÈÛμÛé¿Û 
¾ÛéÇÈÛÛé. 

 

5. (…) ¶ÛÌ¤ø ¸ÅÛÛé¤ø¶Ûà Áõà©Û …é¤øÅÛé ÉÛä× ? ¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ¾ÛÛ× …é�õ ¸ÅÛÛé¤ø¶Ûà Š¸Û›÷ ¶ÛÌ¤ø ¬Ûˆ ™öé, 
©Ûé ¾ÛÛ¤éø¶Ûà ¶ÛÌ¤ø ¸ÅÛÛé¤ø¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 

 (¼Û) ¶Ûà˜Ûé¶Ûà ÅÛé¤øà¶Û ˜ÛÛéÁõÍÛ Áõ˜Û¶ÛÛ¶Ûä× ¸Ûè¬Û‘õÁõ¨Û �õÁõÛé. 
6 5 8 9 

A B C D 
8 4 6 9 

B C D A 
7 6 10 6 

C D A B 
5 10 9 8 

D A B C 
…¬ÛÈÛÛ 

 (…) ¸ÛóÛ¿ÛÛéÜ•Û�õ ¿ÛÛé›÷¶ÛÛ…Ûé …é¤øÅÛé ÉÛä× ? ¸ÛóÛ¿ÛÛéÜ•Û�õ ¿ÛÛé›÷¶ÛÛ…Ûé¶ÛÛ ªÛ¨Û ¾ÛæÇ½Ûæ©Û ÜÍÛ±ùÛ×©ÛÛé ÍÛ¾Û›÷ÛÈÛÛé. 
…Û ÜÍÛ±ùÛ×©ÛÛé ¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ¾ÛÛ× �õˆ Áõà©Ûé ÈÛ¸ÛÁõÛ¿Û ™öé, ©Ûé ÍÛ¾Û›÷ÛÈÛÛé. 

 (¼Û) ÍÛ×¸Ûæ¨ÛÙ ¿ÛÛ−ùÜ˜™ö�õ ¿ÛÛé›÷¶ÛÛ …¶Ûé ¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÍÛ¾Û›÷ÛÈÛÛé. ©Ûé¾Û›÷ 
¿ÛÛ−ùÜ˜™ö�õ ¼ÅÛÛé�õ ¿ÛÛé›÷¶ÛÛ ¾ÛÛ¤éø¶Ûä× ÜÈÛ˜ÛÁõ¨Û¶Ûä× ¸Ûè¬Û‘õÁõ¨Û ÍÛ¾Û›÷ÛÈÛÛé. 

______________ 
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Instructions : (1) Each question carries 20 marks. 
   (2) Use of Scientific calculator is allowed. 
   (3) Graph papers and statistical tables will be supplied on demand. 
 
1. (a) Explain the following terms : 
  (1) Probability generating function. 
  (2) Moment generating function. 
  (3) Characteristic function. 
 (b) Derive the first four raw moments about ‘a’ in terms of central moments. 
 (c) For the following given Markov chain transition probability matrix, obtain the          

2–step transition probability matrix.   

    ⎣⎢
⎡

⎦⎥
⎤½  ½ 

 ½  ½  
     OR 
 (a) Explain the following terms : 
  (1) m–step transition probability matrix. 
  (2) Chapman–kolmogorov equation. 
  (3) Statistic and standard error. 
 (b) What is a Markov chain ? Explain any two applications of Markov chain. 
 (c) Obtain the standard error of a mean (where V(Xi) = σ2, (i = 1,2 ...... n)). 
 
2. (a) Define Beta–type–I distribution and obtain its mean and variance. 
 (b) Obtain moment generating function of multinomial probability distribution. 

Obtain its mean and variance. 
 (c) If x is standard normal variate, then prove that the distribution of x2 is a α2 

distribution with ‘t’ degrees of freedom. 
OR 

 (a) Define students t–statistic and derive its distribution. Also derive first four central 
moments of this distribution. 

 (b) Obtain the mode of F – distribution. 
 
3. (a) Explain the method of moments for parameter estimation. Using the method of 

moments, estimate parameter θ of probability function : 

   f(x, θ) = 
⎩⎪
⎨
⎪⎧
    (1 – θ)θx,      x  = 0, 1, 2,…
         0,            otherwise    

 (b) Explain the confidence interval for the difference between the means of two 
normal populations. 

OR 
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 (a) What is minimum variance unbiased estimate ? Explain the method of obtaining 
lower limit of the variance of the estimate. 

 (b) Explain the method of moments. 
 (c) Explain the following terms : 
  (1) Unbiasedness. 
  (2) Consistency. 
  (3) Sufficiency. 
  (4) Efficiency. 
 
4. (a) Explain the following terms : 
  (1) Power of a test. 
  (2) Best critical region. 
  (3) Type–I and Type–II errors. 
 (b) State Neyman–Pearson Lemma. By using this, the mean (–x)of a random sample 

of size n taken from a poisson distribution. 

    f(x, λ) = 
e–λ λx

x !  ,  x  =  0, 1, 2, ...... ∞,  λ > 0. 

  Then prove that the best critical region of size α for testing the hypothesis                
H0: λ = λo Vs H1 : λ = λ1 are  

    –x ≤ a,  if  λ0 > λ1 

    –x ≥ b,  if  λ0 < λ1 
OR 

 (a) Explain the difference between Likelihood Ratio Test and Sequential Probability 
Ratio Test (SPRT). Explain the test procedure of SPRT. Also obtain SPRT for 
poisson distribution. 

 (b) Obtain operating characteristic (OC) and average sample number (ASN) function 
for poisson distribution. 

 
5. (a) What is missing plot technique ? Explain missing plot technique for Randomised 

Block Design (RBD) in which yield of one plot is missing. 
 (b) Analyse the following Latin Square Design : 

6 5 8 9 
A B C D 

8 4 6 9 
B C D A 

7 6 10 6 
C D A B 

5 10 9 8 
D A B C 

OR 
 (a) What do you mean by Design of Experiment ? Explain the three basic principles 

underlying in design of experiments. Explain how these principles are applied in 
case of Randomized Block Design (RBD). 

 (b) Explain the difference between CRD and RBD. Explain the Analysis of variance 
(ANOVA) for RBD. 

_______________ 


