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- INSTRUCTION: Answer Question One and any other Two Questions,

Question One

a.
b.

o

Distinguish between statistics as a field of study and a statistic as a measure. (4marks)
Below is a frequency distribution table summarizing the marks scored by students in a statistics
course.

Marks 60-62 | 63-65|66-6869-71|72-74
No. of Students 5 18 42 27 8
i. On the same axes display the data using both a histogram and a frequency polygon. (3marks)
ii. Using the histogram calculate the interquartile range. (3marks)
il Calculate Pearson’s first coefficient of skewness and comment on your result. (4marks)

Prove that for grouped data the r*" moment about any point A is given by

r
1_pr Lfu oy
,ur-C\ = (3marks)
— — N -nXx
For a least squares line y= ag +2:X show that 2g= Y —QiXand @4 =%§2—é:—% {Gmarks)

The table:below shows the price in shillings of a commodity over the years.

Year | 2000 | 2001 [ 2002 | 2003 |

Price | 8 12|15 |18 |

Define chain and link relatives hence use the above data to show the relationship between them.
(5marks)

Asstudent received a mark of 84% in a maths exam which had a mean of 76% and a standard

deviation of 10, while in physics exam which had a mean score of 82% and a standard deviation of

16 he scored 90%. In which subject was his relative standing higher? (3marks)

Question Two.

a.

b.

Provethat (ax+ by - cz)=a),x+bYy-cYz (4marks)

A biostatistician measured the lengths of 40 leaves during an experiment and recorded them as
follows,

119 126 132 135 136 138 140 142 144 145

146 147 149 150 153 156 158 163 165 173

125 128 135 135 138 140 142 144 145 146

147 148 150 152 154 157 161 164 168 176

L Starting with the class 118 - 126, 127 - 135........... Prepare a frequency distribution table
with equal class intervals. (3marks)
ii. Calculate the mean and median (4marks)
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iii. Using the empirical relation between mean, median and mode calculate the mode. (2marks)

iv. Calculate the standard deviation hence the semi interquartile range. (4marks)

V. Prove that the root mean square of two positive unequal numbers A and B is greater than
their geometric mean. (3marks).

Question Three.

a. Differentiate between skewness and kurtosis using illustrations. (4marks)

b. The table below shows the CAT marks in an economic class.

Marks 11-13113-15]15-17 |17-19 |19-21 | 21-23
Frequency | 1 4 6 10 7 2
x—a
i Takingll = — calculate the first four moments about the mean. (8marks)
ii. Calculate the moment coefficient of skewness (a3z) and the moment coefficient of kurtosis (as)
and comment on your results. (4marks)
c. Show that the second moment about the mean is equal to the variance. (4marks)

Question Four.

a. Show that theleast squares line which passes threugh the points (x1, y1) and (x2, y2) is given by
Y-vi= B (x - x1) {(3marks)
J o= AN £ AN o
X2—X1

b. The data below shows the respective masses X and Y of a sample of 12 fathers and their oldest sons.
Mass of father(x)kg |65 |63 |67 |64 |68 |62 |70 |66 |68 |67 |69 |71 |
Mass of son (y)kg 68 |66 |68 |65 [69 |66 168 |65 |71 |67 [68 [70 |
Find the:

I. Least squares regression line of Y on X (6marks)
il Product moment correlation coefficient between X and Y and comment on the value.
{4marks)
iii. Estimated variance of the random error components hence the estimated standard deviation.
(3marks)
iv. Covariance of X on Y. (4marks)
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a. Whatis an index number?

[ ———

(3marks)

b. Asupermarket reported the average monthly data on prices and quantities sold for a group of

selected items of mass consumption as given

n ha
below.

January 1998 January 1999 B
Item Price in shs/kg | Quantity sold in kg | Price in shs/kg | Quantity sold in kg
Sugar’ 26 40 31 45
Rice 28 920 32 100
Margarine 16 120 19 20 |
detergent 15 110 18 130

Using 1998 as the base year compute for 1999

iz Laspayres price index. (3marks)

ii. Paasches quantity index. (3marks)

iif. Fishers’ ideal price index. (3marks)
c. The data below shows the weekly production of cars from a manufacturing plant.

[ Week 1 3 4 5 6 7 8 9 W01l |
| No. of cars | 500 365 430 445 389 381 326 387 417 411 338 |
i Constructa graph of a five year moving average showing the nraduction trend. (4marks)
ii. Use the least squares method to fit a trend line to the data. Hence estimate the production in

the 12t week. (4marks)




