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STATISTICS

Paper 2: Statistical Inference
Time: 3 hours                                         Max. Marks: 80

SECTION – A
Answer ALL questions                                                                                              4 × 15 = 60
1. (a) For the following data fit an exponential curve bxy ae= using least square Principle.
                                                 X 2 3               4 5 6
                                                 Y 8.3 15.4 33.1 65.2 127.4
 Define independence and association of attributes. State the criteria of independence of attributes
A and B. For two attributes A and B, we have N = 1500, (   ) = 800, (B) = 600, (AB) = 500. Find
the Yule’s Coefficient of association.
                    áÅøÏ+<ä Ç∫Ãq <ä‘êÔ+XÊìøÏ |òü÷‘·eÅø£eTT           qT ø£ìwü ̃esêZ\ |ü<ä∆‹qqTdü]+∫ dü+<Ûëì+#·+&ç.....

                                                 X 2 3               4 5 6
                                                 Y 8.3 15.4 33.1 65.2 127.4

    ìj·Te÷\T ù|s=ÿqTeTT. >∑TD≤\TAeT]j·TT B  ø=s¡≈£î, N =1500, (   ) = 800, (B) = 600,
      (AB) = 500. j·T÷ Ÿ̋‡ düVü≤#·s¡́  >∑TDø£eTTqT ø£qT>=qTeTT.

(Or) Ò̋<ë

            (b) Define Regression Coefficient and its properties. Obtain the angle between two
                regression lines. Show that the coefficient of multiple correlation R of  a variate
                with the other (p-1) variates is given by
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                    Å|ü‹>∑eTq >∑TDø£eTTqT ìs¡«∫+|ü⁄eTT.yê{Ï jÓTTø£ÿ <Ûäsêà\T @$? ¬s+&ÉT Å|ü‹>∑eTq düs¡fīπsK\ eT<Ûä́

              ø√DeTTqT sêã≥TºeTT. ˇø£ #·\sê• ãVüQfī dü+ã+~Û‘· >∑TDø£eTTR  $T>∑‘ê (p-1)#·\sêX̄ó\˝À

                  nì #·÷|ü⁄eTT.
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2. (a)  Define 2 distribution. State its properties. Establish a relationship between 2, t
       and F distributions.
     2  - $uÛ≤»qeTT ìs¡«∫+∫ <ëì <Ûäsêà\qT Åyêj·TTeTT.

2 t eT]j·TT F $uÛ≤»Hê\ eT<Ûä́  dü+ã+<Ûë\qT Åyêj·TTeTT.

(Or) Ò̋<ë

             (b) Define i) Unbiased ii) Consistency

            Prove that 2 21 ( )s xi x
n

= −∑ is not unbiased estimator of population variance but
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− ∑ unbiased estimator of population variance in Normal

             population variance 2( , )N µ σ
           ìs¡«∫+#·TeTT. (i) ìcÕŒøÏåø£‘·   (ii)  ì\ø£&É $uÛ≤»qeTT.

y aey ae= bx

χ χ

χ
χ

α

               >∑TD≤\ düVü≤#·s¡́ eTT, dü«‘·+Å‘·‘·\qT ìs¡«∫+|ü⁄eTT. A                    B  dü«‘·+Å‘·‘·\ >∑TD≤\≈£î

α

      eT]j·TT



42

             kÕe÷q´ $uÛ≤»qeTT˝À
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− ∑ nH̊~ dü$Twæº $düÔ è‹øÏ, ìcÕŒøÏåø£ n+#·Hê

             ø±<äì, ø±ì     
2 21 ( )

1
S xi x

n
= −

− ∑  nH̊~, dü$Twæº $düÔ è‹øÏ ìcÕŒøÏåø£ n+#·Hê ne⁄‘·T+<äì

              ìs¡÷|æ+#·+&ç.

1. (a) Define  i) Level of Significance ii) Type I error and Type II error. State and Prove
           Neyman - Pearson lemma.

   ìs¡«∫+#·TeTT(i) kÕ]úø£‘· kÕúsTT ii) yÓTT<ä{Ïs¡ø£|ü⁄ <√wüeTT eT]j·TT ¬s+&Ées¡ø£|ü⁄ <√wüeTT

   qe÷Hé - |æj·TsYdüHé …̋e÷àqT Å|üe∫+∫ ìs¡÷|æ+#·TeTT.

(Or)  Ò̋<ë

(b)  Explain a large sample test for testing of significance of difference between two
         sample means based on sample drawn from two populations. A sample of height
         of  6400 Bangladeshis has a mean of 67.85 inches and standard deviation of 2.56
         inches, while sample of heights of 1600 Indians has a mean 68.55 inches and a
         standard deviation of 2.52 inches. Do the data indicate that Indians are on the
        average taller than Bangladeshis?

         ¬¬¬s+&ÉT dü$Twæ\̃ qT+&ç Å>∑Væ≤+∫q ¬s+&ÉT Å|ü‹s¡÷|üeTT\ Ä<Ûës¡eTT>± yê{Ï n+ø£eT<Ûä́ eTT\ eT<Ûä́  >∑\

         uÛÒ<äeTT jÓTTø£ÿ kÕs¡úø£‘·≈£î ˇø£ ãèVü≤‘Y Å|ü‹s¡÷|üü |üØø£åqT $e]+|ü⁄eTT.  j·÷<ä·è∫Ã¤ø£eTT>± mqTïø=qï

         1600 eT+~ uÛ≤s¡rj·TT\T m‘·TÔ\ n+ø£eT<Ûä́ eTeTT 68.55 n+>∑Tfi≤\T, Åø£eT$#·\q+ 2.52  n+>∑Tfi≤

         \T ñ+&É>±, j·÷<Ûäè∫Ã¤ø£+>± mqTï≈£îqï 6400 eT+~ ã+>±¢<̊oj·T\ m‘·TÔ\ n+ø£eT<Ûä́ eTeTT 67.85

        n+>∑Tfi≤\T,Åø£j·T$#·\q+ 2.56n+>∑Tfi≤\T ñ+~.á <ä‘êÔ+X̄+  ã+>±¢<̊oj·TT\ ø£+fÒ uÛ≤s¡rj·TT Ò̋

         bı&É>∑s¡T\T nH̊ uÛ≤yêìï <Ûäèe|üs¡TdüTÔ+<ë?

2. (a)  Describe the F-test for equality of variances of two populations.
                       Observe the standard deviations of two samples of sizes 9 and 12 are 2.9 and 2.6
                        respectively.Test whether there is any significance difference between the standard
                         deviations. (8,11) 2.95F df =

              ¬s+&ÉT dü$Twæ̃\ $düÔ£è‘·T\ düe÷q‘·≈£ F |üØø£åqT e]í+#·TeTT. 9,12 |ü]e÷D≤\T >∑\ ¬s+&ÉT

              Å|ü‹s¡÷bÕ\ Åø£eT$#·\Hê\qT es¡Tdü>± 2.9,2.6 nì >∑eTì+#ês¡T. Å|ü‹s¡÷bÕ\ $düÔ£è‘·T\T uÛÒ<ä+ jÓTTø£ÿ

               kÕ]úø£‘·qT |üØøÏå+#·+&ç. (8,11) 2.95F df =

(Or) Ò̋<ë

(b) What are non-parametric tests? Give their advantages and disadvantages. Describe the
run test.

        n|ü]$Trj·T |üØø£å\q>± @$?yê{Ï Å|üjÓ÷»Hê\qT eT]j·TT nÅ|üjÓ÷»Hê\qT ‘Ó\TŒeTT. s¡Hé

       |üØø£åqT e]í+|ü⁄eTT.
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SECTION – B
Answer any FOUR questions                                                                                          4x5=20

5. Define Karl Pearson correlation coefficient and its properties.
ø±sY¢ |æj·TsYdüHé düVü≤dü+ã+<Ûä >∑TDø£eTTqT ìs¡«∫+|ü⁄eTT eT]j·TT yê{ÏjÓTTø£ÿ <Ûäsêà\qT

Åyêj·TTeTT.

6. Define regression. Derive the regression line of Y on X.
Å|ü‹>∑eTqeTTqT ìs¡«∫+|ü⁄eTT eT]j·TT Y  MT<ä X Å|ü‹>∑eTq πsKqT sêã≥TºeTT.

7. Define i) Sampling distribution
ii) Standard error
iii) Statistic and Parameter.

         ìs¡«∫+#·TeTT :

     i) Å|ü‹s¡÷|ü $uÛ≤»qeTT ii) Åø£eT<√wüeTT iii) |üsê$T‹ eT]j·TT kÕ+K´ø£eTT.

8. Explain the method of estimation by moments.
|òü÷‹ø£\ <ë«sê n+#·Hê |ü<ä∆‹ì $e]+|ü⁄eTT.

9. Show that an example that M.L. estimators not necessarily unbiased.
>∑]wüº dü+uÛ≤e˙j·T‘ê n+#·Hê<Ûës¡eTT ìcÕŒøÏåø£eTT ø±qedüs¡+ Ò̋<äì ñ<ëVü≤]+#·TeTT.

    10.  Find the B.C.R for testing 0 0 1 1: :H Hθ θ θ θ= =∼ on the basis of sample information

           supplied by the exponential population ( , ) , 0xf x e xθθ θ −= >

           |òü÷‘· $uÛ≤»q+     ( , ) , 0xf x e xθθ θ −= >  qT+&ç Å>∑Væ≤+∫q Å|ü‹s¡÷|üã&çq Å|ü‹s¡÷|ü+ qT+&çqT+&çqT+&çqT+&çqT+&ç

              0 0 1 1: :H Hθ θ θ θ= =∼ nqT kÕ+K´ø£ |ü]ø£\ŒqqT  |üØøÏå+#·&ÜìøÏ ñ‘·ÔeT dü+~Û Û Û Û Û ÅbÕ+‘·eTTqT

           ø£qT>=qTeTT.

11. Explain the 
2χ −

 test for goodness of fit.2χ −

 dü+<Ûëq jÓ÷>∑́ ‘ê |üØø£åqT $e]+|ü⁄eTT.

12. Discuss about the Wilcoxon signed rank test.
     $ Ÿ̋ø±ø£‡Hé ªª >∑T]+∫qëø√{Ïµµ |üØø£åqT #·]Ã+|ü⁄eTT.
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