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Basic Statistics – I 

(SE-101 B: (Adv. Statistics) 
 
Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ :   (1) ›÷¾Û¨Ûà ¼ÛÛ›ä÷ þùÉÛÛÙÈÛéÅÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ ¸ÛæÁõÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 

Instructions :  Figures to the right side indicate full marks of the question. 

    (2) ÍÛÛþä×ù •Û¨Û¶ÛýÛ×ªÛ ÈÛÛ¸ÛÁõà ÉÛïõÛÉÛé. 
     Simple calculator is allowed. 

 

1. (a) ÜÍ¸ÛýÛÁõ¾Ûé¶Û¶ÛÛ ’õ¾ÛÛ×ïõ ÍÛÐüÍÛ×¼Û×µÛÛ×ïõ¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. ©Ûé¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé. 4 

  Discuss the method of Spearman’s rank correlation. Give its uses. 

…¬ÛÈÛÛ/OR 

  •Ûä¨ÛÛ©¾Ûïõ ÍÛ×¼Û×µÛ …é¤øÅÛé ÉÛä× ? •Ûä¨ÛÛ©¾Ûïõ ÍÛ×¼Û×µÛ¶ÛÛ ¸ÛóïõÛÁõÛé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 
  What is association ? Discuss different types of association. 

 (b) ¶Ûà˜Ûé¶ÛÛ× Ü³ù˜ÛÅÛ ïõÛéÌ¤øïõ¶Ûà ¾ÛÛÜÐü©Ûà ¸ÛÁõ¬Ûà •Ûä¨Û¶Û¸Ûó–ÛÛ©Û¶Ûà Áõà©Ûé ÍÛÐüÍÛ×¼Û×µÛÛ×ïõ ¾ÛéÇÈÛÛé : 6 

  Find coefficient of correlation by the product moment method from the 
following data of bivariate table. 

x   

y 0-10 10-20 20-30 30-40 

5 4 12 – – 

15 18 8 20 – 

25 – – 6 5 

35 – – – 7 

…¬ÛÈÛÛ/OR  

(b) (i) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø ’õ¾ÛÛ×ïõ ÍÛÐüÍÛ×¼Û×µÛÛ×ïõ ÉÛÛéµÛÛé : 
    Find rank correlation coefficient from the following data : 

X 50 75 66 64 45 12 

Y 8 22 17 8 40 2 



DP-102 2  

  (ii) ›Ûé n = 10, –x = 15, –y = 18, xy = 3500 

     Sx= 11, Sy = 12 ÐüÛéýÛ ©ÛÛé ÍÛÐüÍÛ×¼Û×µÛÛ×ïõ ÉÛÛéµÛÛé. 

    If n = 10, –x = 15, –y = 18, xy = 3500, 

     Sx= 11, Sy = 12, find correlation coefficient. 

 (c) ›Ûé (A) = 120, (B) = 130, (AB) = 50 …¶Ûé N = 220 ÐüÛéýÛ ©ÛÛé (i) ¸Ûó¾ÛÛ¨Û¶Ûà Áõà©Û           
(ii) …ÈÛÅÛÛéÜïõ©Û …¶Ûé …¸ÛéÜ“Û©Û …ÛÈÛèÜ«Û¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà¶Ûà Áõà©Û¶ÛÛé Š¸ÛõýÛÛé•Û ïõÁõà¶Ûé •Ûä¨ÛÛ©¾Ûïõ 
ÍÛ×¼Û×µÛ¶ÛÛé ¸ÛóïõÛÁõ ¶Û‘õà ïõÁõÛé. 4 

  If (A) = 120, (B) = 130, (AB) = 50 and N = 220, determine the nature of 
association using (i) Proportional method and (ii) method of comparing observed 
and expected frequencies. 

…¬ÛÈÛÛ/OR 

  …éïõ ¸ÛÁõà“ÛÛ¾ÛÛ× 900 ÜÈÛ²Û¬Ûâ…Ûé ¼Ûé¥øÛ Ðü©ÛÛ×. ©Ûé¾ÛÛ×¬Ûà 555 ™öÛéïõÁõà…Ûé Ðü©Ûà. 300 ÜÈÛ²Û¬Ûâ…Ûé 
¸ÛÛÍÛ ¬ÛýÛÛ …¶Ûé ©Ûé¾ÛÛ×¬Ûà 155 ™öÛéïõÁõà…Ûé Ðü©Ûà. ýÛäÅÛ¶ÛÛé •Ûä¨ÛÛ©¾Ûïõ ÍÛ×¼Û×µÛÛ×ïõ ÉÛÛéµÛÛé. 

  900 students appeared in an examination, 555 out of them were girls. 300 
students were passed and 155 of them were girls. Find Yule’s coefficient of 
association. 

 

2. (a) ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û¶Ûà ›ä÷þùà-›ä÷þùà Áõà©Û ›÷¨ÛÛÈÛÛé …¶Ûé ÍÛäÁéõ”ÛÛ¶ÛÛ ÈÛÅÛ¨Û ¾ÛÛ¤éø¶Ûà ¶ýÛæ¶Û©Û¾Û ÈÛ•ÛÙ¶Ûà Áõà©Û 
ÍÛ¾Û›ÛÈÛÛé.  4 

  State different methods of forecasting and explain method of least square for 
obtaining linear trend. 

…¬ÛÈÛÛ/OR 

  µÛ×µÛÛïõàýÛ ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û …é¤øÅÛé ÉÛä× ? µÛ×µÛÛïõàýÛ ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û¶Ûä× ¾ÛÐü«ÈÛ ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 

  What is business forecasting ? Explain its importance in short. 

 (b)  = 0.8 …¶Ûé ÉÛÄõ…Û©Û¶Ûä× ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û 350 ÅÛˆ¶Ûé ¶Ûà˜Ûé¶ÛÛ ÈÛÌÛÛë ¾ÛÛ¤éø –ÛÛ©ÛÛ×ïõàýÛ ÍÛÁõÇàïõÁõ¨Û¶Ûà 
Áõà©Ûé ¸ÛæÈÛÛÙ¶Ûä¾ÛÛ¶Û ¾ÛéÇÈÛÛé. 6 

  Taking  = 0.8 and initial forecast as 350, determine the forecast for following 
years by Exponential Smoothing Method. 

ÈÛÌÛÙ 

Year 

1985 1986 1987 1988 1989 

Ü¶ÛÜÁõÜ“Û©Û Ýïõ¾Û©Û 

Observed value 
400 420 450 490 540 

…¬ÛÈÛÛ/OR 
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  ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø Ü³ù–ÛÛ©Û ¸ÛÁõÈÛÅÛýÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé : 

  Obtain the equation of Second degree parabola from the following Data. 

ÈÛÌÛÙ 

Year 

1995 1996 1997 1998 1999 

Š©¸ÛÛþù¶Û (Ðü›ÛÁõ¾ÛÛ×) 

Production (in 000) 
10 4 6 12 8 

 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø ÍÛäÁéõ”ÛÛ¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û ïõÁõÛé …¶Ûé ÈÛÌÛÙ 2007 ¾ÛÛ¤éø ÈÛé˜ÛÛ¨Û¶Ûä× …¶Ûä¾ÛÛ¶Û 
¾ÛéÇÈÛÛé :  4 

  Fit a straight line to the following data and forecast the scale of the year 2007. 

ÈÛÌÛÙ 

Year 

2001 2002 2003 2004 2005 2006 

ÈÛé̃ ÛÛ¨Û (Ðü›ÛÁõ ¤ø¶Û¾ÛÛ×) 

Sale (in 000 tons) 
20 25 28 30 35 40 

…¬ÛÈÛÛ/OR 

  ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø ÍÛäÁéõ”ÛÛ¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û ïõÁõÛé …¶Ûé ÈÛÌÛÙ 2000 ¾ÛÛ¤éø ¶ÛºõÛ¶Ûä× …¶Ûä¾ÛÛ¶Û ïõÁõÛé : 

  Fit a straight line to the following data. Estimate the profit for the year 2000. 

ÈÛÌÛÙ 

Year 

1990 1992 1994 1996 1998 

¶ÛºõÛé (Ðü›ÛÁõ¾ÛÛ×) 

Profit ( 000 `) 
45 52 58 63 67 

 

3. (a) ÈÛÍ©ÛàÜÈÛÌÛýÛïõ …Û×ïõ¦øÛ …é¤øÅÛé ÉÛä× ? ÈÛÍ©Ûà ÜÈÛÌÛýÛïõ …Û×ïõ¦øÛ …éïõ¥øÛ ïõÁõÈÛÛ¶Ûà Áõà©ÛÛé ¤æ×øïõ¾ÛÛ× 
ÍÛ¾Û›ÛÈÛÛé.  4 

  What is demographic statistics ? Explain briefly methods for collecting it. 

…¬ÛÈÛÛ/OR 

  ÍÛ¾Û›ÛÈÛÛé : ÍÛÛþùÛé ›÷¶¾ÛþùÁ (CBR), ÍÛÛ¾ÛÛ¶ýÛ ¸Ûó›÷¶Û¶Û þùÁ (GFR) õ, ¼ÛÛÇ ¾Ûè©ýÛä þùÁõ (IMR). 

  Explain CBR, GFR, IMR. 
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 (b) ¶Ûà˜Ûé¶ÛÛ ¼Ûé ÉÛÐéüÁõÛé ¾ÛÛ¤éø ÍÛÛþùÛ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ¾Ûè©ýÛä þùÁõ (CDR …¶Ûé SDR) ÉÛÛéµÛÛé …¶Ûé ©Ûé¾Û¶Ûé 
ÍÛÁõ”ÛÛÈÛÛé. (ÉÛÐéüÁõ B ¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ÅÛé©ÛÛ×) 6 

   Calculate CDR and SDR of the following two cities and compare them. Take 
city B as standard city. 

ÉÛÐéüÁõ A 

City A 

ÉÛÐéüÁõ B 

City B ‹¾ÛÁõ 

Age ÈÛÍ©Ûà 

Population 

¾Ûè©ýÛä ÍÛ×”ýÛÛ 

Deaths 

ÈÛÍ©Ûà 

Population 

¾Ûè©ýÛä ÍÛ×”ýÛÛ 

Deaths 

0-15 7,000 520 5,000 380 

15-30 12,000 240 20,000 300 

30-50 18,000 120 25,000 420 

50¬Ûà ÈÛµÛä 
above 50 

3,000 480 7,000 800 

…¬ÛÈÛÛ/OR 

  ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø ÍÛÛþùÛ …¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ¾Ûè©ýÛäþùÁõ ÉÛÛéµÛÛé (CDR …¶Ûé SDR) …¶Ûé ©Ûé¾Û¶Ûé 
ÍÛÁõ”ÛÛÈÛÛé. (ÉÛÐéüÁõ A ¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ÅÛé©ÛÛ×) 

  Calculate CDR and SDR from the following information and compare it. (Take 
Town A as Standard). 

ÉÛÐéüÁõ A 

Town A 

ÉÛÐéüÁõ B 

Town B 

‹¾ÛÁõ 

Age 
ÈÛÍ©Ûà 

(Ðü›ÛÁõ¾ÛÛ×) 

Population

(in  000) 

þùÁõ Ðü›ÛÁéõ ¾Ûè©ýÛä 

Deaths per 
thousand 

ÈÛÍ©Ûà 
(Ðü›ÛÁõ¾ÛÛ×) 

Population

(in  000) 

þùÁõ Ðü›ÛÁéõ ¾Ûè©ýÛä 

Deaths per 
thousand 

5¬Ûà …Ûé™öà 

Less than 5 
6 30 5 35 

5-20 50 18 40 25 

20-50 30 12 25 10 

50¬Ûà ÈÛµÛä 

Above 50 
10 20 20 30 
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 (c) ¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø GFR, SFR …¶Ûé TFR ÉÛÛéµÛÛé : 4 

  Calculate GFR, SFR and TFR from the following information : 

‹¾ÛÁõ 
Age 

16-20 21-25 26-30 31-35 36-40 41-45 46-50

ÍªÛà…Ûé¶Ûà ÍÛ×”ýÛÛ (Ðü›ÛÁõ¾ÛÛ×) 

No. of females (in 000) 

32 30 24 15 12 8 5 

›÷¶¾ÛéÅÛÛ ¼ÛÛÇïõÛé¶Ûà ÍÛ×”ýÛÛ 
Total no. of births 

1000 2200 4000 3500 1200 400 20 

…¬ÛÈÛÛ/OR 

  …éïõ ÉÛÐéüÁõ¶Ûà ïäõÅÛ ÈÛÍ©Ûà 4,00,000 ™öé. ©Ûé¾ÛÛ× ÍªÛà…Ûé¶Ûà ÍÛ×”ýÛÛ 50% ™öé …¶Ûé ÍªÛà…Ûé¾ÛÛ× 
¸Ûó›÷¶Û¶Û ÈÛýÛ µÛÁõÛÈÛ©Ûà ÍªÛà…Ûé ïäõÅÛ ÍªÛà…Ûé¶ÛÛ× 45% ™öé. ›Ûé ©Ûé ÉÛÐéüÁõ¾ÛÛ× …éïõ ÈÛÌÛÙ¾ÛÛ× ïäõÅÛ 
3200 ¼ÛÛÇïõÛé ›÷¶¾ÛéÅÛ ÐüÛéýÛ ©ÛÛé ©Ûé ÉÛÐéüÁõ¶ÛÛé ÍÛÛþùÛé ¸Ûó›÷¶Û¶ÛþùÁõ ÉÛÛéµÛÛé. 

  The total population of a city is 4,00,000. Of them 50% are females and 45% of 
total females are in child bearing age group. If 3200 total number of births have 
been taken during a year in that city, then find General fertility rate of that city. 

 

4. (a) ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›ÛÈÛÛé : ÍÛ×Ü¾Û©Û ËÛéÜ¨Ûïõ, ÜÈÛïõ¨Ûâ ËÛéÜ¨Ûïõ. 4 

  Explain with illustration : Symmetric matrix and Diagonal matrix. 

…¬ÛÈÛÛ/OR 

  ËÛéÜ¨ÛïõÛé¶ÛÛ× ÍÛÁõÈÛÛÇÛ, ¼ÛÛþù¼ÛÛïõà …¶Ûé •Ûä¨ÛÛïõÛÁõ¶ÛÛ× …ÜÍ©Û©ÈÛ ¾ÛÛ¤éø¶Ûà ›÷ÄõÁõà ÉÛÁõ©Û ›÷¨ÛÛÈÛÛé. 
îýÛÛÁéõ ÈýÛÍ©Û ËÛéÜ¨Ûïõ ÉÛîýÛ ¶ÛÛ ¼Û¶Ûé ? 

  Write necessary condition for the existence of addition, subtraction and 
multiplication of matrices. When inverse matrix is not applicable ? 

 (b) ÈýÛÍ©Û ËÛéÜ¨Ûïõ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé ¶Ûà˜Ûé¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé : 6 

  Solve the following equations using Inverse matrix : 

   2x – 5y + z = 1, x + 3y + 2z = 19, –4x + y + 5z = 15 

…¬ÛÈÛÛ/OR 

 (b) (1) ›Ûé A = 



4 –2

1 5   …¶Ûé B = 



3 4

7 10   ÐüÛéýÛ, ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ (AB)T = BTAT. 

    A = 



4 –2

1 5   and B = 



3 4

7 10   prove that (AB)T = BTAT. 

  (2) ›Ûé A =   








5 –3

–1 7
4 6

  …¶Ûé B = 



2 0 –1

3 2 4   ÐüÛéýÛ ©ÛÛé 5AT – 3B ÉÛÛéµÛÛé. 

    If A =   








5 –3

–1 7
4 6

  and B = 



2 0 –1

3 2 4   find 5AT – 3B. 
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 (c) ›Ûé A = 



5 6

3 2   ÐüÛéýÛ ©ÛÛé ËÛéÜ¨Ûïõ B ÉÛÛéµÛÛé ›÷é¬Ûà AB = 



1 0

0 1   ¬ÛÛýÛ. 4 

  If A = 



5 6

3 2   find matrix B such that AB = 



1 0

0 1  . 

…¬ÛÈÛÛ/OR 

(c) A = 








p 5 y

x q z
–7 2 r

 ÐüÛéýÛ ©ÛÛé 
(i) ›Ûé ËÛéÜ¨Ûïõ A ÍÛ×Ü¾Û©Û ÐüÛéýÛ ©ÛÛé x, y, z ÉÛÛéµÛÛé. 

(ii) ›Ûé ËÛéÜ¨Ûïõ A ÜÈÛÍÛ×Ü¾Û©Û ÐüÛéýÛ ©ÛÛé p, q, r, x, y, z ÉÛÛéµÛÛé. 

 

A = 








p 5 y

x q z
–7 2 r

  
(i) Find x, y, z if A is symmetric matrix. 

(ii) Find p, q, r, x, y, z if A is skew symmetric matrix. 

  

 

5. ¾ÛÛ•ýÛÛ ¸Ûó¾ÛÛ¨Ûé ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 Do as directed : 

 (1) ›Ûé r(x, y) = – 0.21 ÐüÛéýÛ ©ÛÛé r (2 – x, y + 2) ÉÛä× ¬ÛÉÛé ? 

  If r(x, y) = – 0.21 what will be r (2 – x, y + 2) ? 

 (2)  •Ûä¨ÛÛ©¾Ûïõ …ÈÛÅÛÛéïõ¶ÛÛé ¾ÛÛ¤éø ÍÛÐüÍÛ×¼Û×µÛ ¾ÛéÇÈÛÈÛÛ¶Ûà ÍÛÛíé¬Ûà ýÛÛé•ýÛ ¸Û±ùÜ©Û ïõˆ ? 

  To obtain the correlation for qualitative data which is the best method ? 

 (3)  ’õ¾ÛÛ×ïõ ÍÛÐüÍÛ×¼Û×µÛÛ×ïõ¾ÛÛ× ’õ¾Û¶ÛÛ× ©ÛºõÛÈÛ©Û¶ÛÛé ÍÛÁõÈÛÛÇÛé Ð×ü¾ÛéÉÛÛ ____ ¬ÛÛýÛ. 
  In rank correlation sum of differences of rank is always _____. 

 (4)  ›Ûé A …¶Ûé B ÍÈÛ©Û×ªÛ •Ûä¨ÛµÛ¾ÛÛë ÐüÛéýÛ …¶Ûé (AB) = 80, () = 50, (B) = 160 ÐüÛéýÛ ©ÛÛé 
(A) ÉÛÛéµÛÛé. 

  If (AB) = 80, () = 50, (B) = 160 find (A) if A and B are independent 
attributes. 

 (5)  ¾ÛÛÜÐü©Ûà¶Ûà ÍÛ×•Û©Û©ÛÛ ¶Û‘õà ïõÁõÛé. 
  Determine the consistency of data. 

  (A) = 100, () = 80, (B) = 160, (AB) = 110. 

 (6)  ›Ûé  = 0.2, S1 = 200, T1 = 4 ÐüÛéýÛ ©ÛÛé  x1 ÉÛÛéµÛÛé. 

  If  = 0.2, S1 = 200, T1 = 4 find x1. 

 (7)  “…¶Ûä¾ÛÛÜ¶Û©Û Ýïõ¾Û©Û …¶Ûé ¾ÛæÇ Ýïõ¾Û©Û Ð×ü¾ÛéÉÛÛ ÍÛÁõ”Ûà ÐüÛéýÛ ™öé.” …Û ÜÈÛµÛÛ¶Û ÍÛÛ˜Ûä× ™öé ïéõ ”ÛÛé¤ä×ø ? 

   “Forecasting values and actual values are always equal.” This statement is true 
or false ? 



DP-102  7 P.T.O.  

 (8)  ÍÛäÁéõ”ÛÛ¶Ûä× …¶ÈÛÛýÛÛé›÷¶Û Y = 59.72 + 2.58 (X) ™öé šýÛÛ× X = 



ÈÛÌÛÙ – 1999

2  ™öé. ©ÛÛé ÈÛÌÛÙ 

2005 ¾ÛÛ¤éø Y¶Ûä× …¶Ûä¾ÛÛ¶Û ïõÁõÛé. 

  The fitted straight line is Y = 59.72 + 2.58 (X) where X = 



Year – 1999

2  

Forecast Y for the year 2005. 

 (9)   CBR ______ GFR (<, =, >). 

 (10)  …éïõ ÉÛÐéüÁõ¶ÛÛé CBR = 25 ™öé. ÈÛÍ©Ûà 3,00,000 ™öé. ©ÛÛé ›÷¶¾ÛéÅÛÛ ¼ÛÛÇïõÛé¶Ûà ÍÛ×”ýÛÛ ÉÛÛéµÛÛé. 

  For a city CBR = 25, total population = 3,00,000. Find total no. of live births. 

 (11)  …éïõ ¸Ûó¾ÛÛÜ¨Û©Û ÉÛÐéüÁõ¶ÛÛé CDR = 21.75 ™öé ©ÛÛé ©Ûé ÉÛÐéüÁõ¶ÛÛé SDR ÉÛÛéµÛÛé. 

  The value of CDR for standard city is 21.75 find SDR for the same city. 

 (12)  ›Ûé A =  



3 k

2 6   ÐüÛéýÛ ©ÛÛé k ¶Ûà ïõˆ Ýïõ¾Û©Û ¾ÛÛ¤éø A–1 ÉÛîýÛ ¶Û¬Ûà ? 

  If A =  



3 k

2 6   for which value of k, A–1 does not exist ? 

 (13)  ›Ûé A  = [3 2] …¶Ûé B = 



1

4  ÐüÛéýÛ ©ÛÛé AB ÉÛÛéµÛÛé. 

  If A  = [3 2] and B = 



1

4  find AB. 

 (14)   A.A–1 = ______. 

____________ 
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