Exercise 3
Q1.
Xi : The days patient stayed in the hospital


xi  : 6, 6, 8,  11, 6, 21, 103


(a)  Mean =
[image: image1.wmf]23
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6, 6, 6, 8, 11, 21, 103
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Ordered observation =
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Median = 8 days
(b) Median is more representative of the data than the Mean.
Since 6 of the 7 patients stayed for less than 23 days, the single value inflated the Mean. Whenever there is extreme value, the median is better than the mean. e.g., extremely high salaries, age at 90 years, etc. 
Q2.
 Xi :   2, 4, 6,  10, 3


Mean 
= 
[image: image5.wmf]5
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(a) 
 Yi  =      12,        14,          16,
          20,
 13

      =   2+10,    4+10,     6+10,     10+10,     3+10

Yi  =  X1 +C,  X2 +C,    X3 +C,     X4 +C,   X5+C 

  Mean:             
[image: image6.wmf]Y

 = 
[image: image7.wmf]X

+ C

where C=10
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+

 = 5+10 = 15


(b) 
 Xi =       8,         16,        24,
       40,         12

      = 2 x 4,     4 x 4,    6 x 4,    10 x 4,     3 x 4

Yi  = X1 C,    X2 C,    X3 C,      X4 C,     X5 C 

  Mean:             
[image: image9.wmf]Y

 = 
[image: image10.wmf]X

C

where C = 4

          
[image: image11.wmf]X

C = 5 x 4 = 20


(c)  
Xi  =      92,        94,         96,      100,         93

     =   2+90,    4+90,    6+90,     10+90,    3+90

Yi = X1+C,   X2+C,    X3+C,    X4 +C,   X5+C 

  Mean:             
[image: image12.wmf]Y

 = 
[image: image13.wmf]X

+ C

where C=90  ;  
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 + C = 5+90 = 95

Q3.
                  Xi : Sizes of shoes;
n=Σfi =30; 
[image: image16.wmf]å
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	Size

(x)
	Freq

(f)
	   f.x
	   c.f

	5
	4
	20
	4

	6
	5
	30
	9

	7
	6
	42
	15

	8
	12
	96
	27

	9
	2
	18
	29

	10
	1
	10
	30

	Tot
	30
	216
	-


(a)
i) Mean =
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.

7

30

216

n

x

f

x

i

i

=

=

=

å

 sizes
ii) Mode = 8 sizes
iii) Median=
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(b) Mode is more useful to manufacturer than other measures. He has to make more sizes of shoes than the modal value. 
Q4.
(a) Mode is used for the most popular shoe size in a community.

  
(b) Mode is used for the most popular T-Shirt size. 

(c) Mean is used for the average mass of students in a school.
Q5. (a)
    A: 
xi : 3, 5, 7,  9, 11;   n = 5,   
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or

[image: image27.wmf]Deviation

dard

tan

S

 = 
[image: image28.wmf]4

40

1

5

)

7

(

5

285

1

n

)

x

(

n

x

S

2

n

1

i

2

2

i

=

-

-

=

-

-

=

å

=


         = 3.1623                                                      

  
     B: 
xi : 3, 7,  7, 7, 11;   n = 5;  
[image: image29.wmf]35
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       (b)
  .     .    .      .     .
         +---------+---------+---------  Dataset-A    

         3         6         9        12

                      .

         .           :            .
         +---------+---------+---------  Datyaset-B    

         3         6         9        12.

     Result shows: Dataset-A is more dispersed than Dataset B


(c) For Dataset-A:  Range = Max.Val–Man.Val= 11-3 = 8 


    For Dataset-B:
Range = Max.Val–Man.Val= 11–3 = 8 


Result shows: Range is a poor measure of Dispersion. 
Q6. 
	Mark

(x)
	Freq

(f)
	f.x
	f.x2

	3
	3
	9
	27

	4
	6
	24
	96


	5
	12
	60
	300

	6
	14
	84
	504

	7
	9
	63
	441

	8
	4
	32
	256

	9
	2
	18
	162

	Tot
	50
	290
	1786


(a) n=Σfi =50; 
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	Age (Years)
	Freq

(f)
	Mid Poin 

(x)
	f.x
	f.x2

	10-14
	2
	12
	24
	288

	15-19
	5
	17
	85
	1445

	20-24
	16
	22
	352
	7744

	25-29
	14
	27
	378
	10206

	Total
	37
	-
	839
	19683


 (b) n = Σ fi =37; 
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Q7.   

                         .         .         .         .

          -----+---------+---------+---------+---------+---- (a)(i)

               0         2

  4         6         8       

                 
     .         .         .         .

          -----+---------+---------+---------+---------+---- (a)(ii)   

              20        22        24        26        28
                         .         .         .         .

          -----+---------+---------+---------+---------+---- (b)(i)  

             100       110       120       130       140       
                         .         .         .         .

          -----+---------+---------+---------+---------+---- (b)(ii)  

               0        10        20        30        40
Conclusion: Dispersion of Dataset (a) (i)and ii) is same, and,

  Dispersion of Dataset (b) (i)and ii) is same
 Q8
Standard Deviation, s

xi  :  6, 12, 14,  10, 8 ;
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(a)  
Yi  =       66,         72,         74,          70,
68

      =   6+60,   12+60,   14+60,    10+60,    8+60 
Yi  = X1 +C,  X2 +C,  X3 + C,    X4 +C,   X5+C 

 Variance:   V(Yi) = V(Xi) +V(C) 

where,   V(C) = 0,   C  is constant

        S.D.:         Sy = Sx  = s = 3.1623

(b)  
Yi    =      -12,        -24,       -28,        -20,       -16

       =   6 (-2),   12 (-2),   14(-2),   10(-2),     8(-2) 
Yi  =  X1 (C) ,  X2 (C),   X3 (C),   X4 (C),  X5+C ;
 
Variance:
S2y = S2x  (|C|) ;

where,   V(C) = (|-2|)2
S.D.:                 Sy = Sx  (|-2|) = 2s = 2*3.1623 = 2 (3.1623) = 6.3246




Note



Let 
Yi  = Xi ± C   ;
   where C is constant



Mean:


[image: image59.wmf]Y

 = 
[image: image60.wmf]X

± C 

            Let       
Yi  = Xi ± C   ;     where C is constant;     Var(C) = 0
            Variance:    V(Yi) = V(Xi ± C);

 


     or
Variance:
Sy2 = Sx2 



S.D.

 Sy = Sx

   




Let
Yi  = (|C|) Xi  


Variance:     V(Yi)= V[ (|C|) Xi ] = (|C|)2 V(Xi)
 


     or
Variance:        Sy2 = (|C|)2 Sx2

   



S.D.

Sy   = (|C|) Sx
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