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SOUTH EASTERN KENYA UNIVERSITY 

 

UNIVERSITY EXAMINATIONS 2017/2018 

FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF 

SCIENCE IN METEOROLOGY 

SMR 305:  APPLICATIONS OF STATISTICAL METHODS IN METEOROLOGY I 
 

DATE: 07TH DECEMBER, 2017                             TIME: 10.30 -12.30 PM  

   
INSTRUCTIONS TO CANDIDATES 

(a) Answer ALL the Questions in Section A 

(b) Answer ANY TWO Questions in Section B 
 
SECTION A:  Answer ALL Questions in this Section     30 Marks 

Question 1 

a) Briefly explain the following terms: skewness and kurtosis    (2 marks) 

b) The data below gives the distribution of rainfall at some given location over a period of 

40 years, units are in inches.  

44 52 80 54 60 42 78 36 84 80 

56 66 84 76 52 76 52 62 60 56 

68 60 40 48 70 84 74 70 72 66 

Generate a frequency table and draw the following  

i) Histogram         (4 marks) 

ii) Frequency orgive        (2 marks) 

c) Compute the following using the data above      (6 marks). 

i) Median  

ii) mean 

iii) Variance 

d) Give any 3 properties of the standard normal distribution    (3 marks) 

e) Name two major components of any given Meteorological Time Series  (2 marks)  

f) Discuss the difference between simple correlation and simple regression analysis   

          (3 marks) 

g) State 2 reasons why data inconsistency may arise in meteorological data (2 marks) 

h) The mean depth of 500 evaporation pans was found to be 151mm and a standard 

deviation of 15mm assuming that the mean depth is normally distributed. Find the 

number of pans that measure. 
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i) Between 120mm to 151 mm      (3 marks) 

ii) More than 185mm       (3 marks) 

 

SECTION B: Answer any Two Questions       

Question 2 

An urban planning group is interested in estimating the difference between the mean 

household incomes for two neighborhoods in a large Metropolitan area. Independent 

random sample of households in neighborhoods provided the following results. 

Neighborhood Sample size Mean Standard 

deviation 

1 8 15700 700 

2 12 14500 850 

a) State the Null Hypothesis and the Alternative Hypothesis. At the 0.05 level of 

significance what can you conclude about the difference between the two means of the 

household?          (10 marks) 

  Null hypothesis: H 0: μ 1 = μ 2 or H 0: μ 1 – μ 2 = 0 

Alternative hypothesis: H a : μ 1 > μ 2  or: H a : μ 1 – μ 2 > 0 

b) Estimate the confidence interval for the difference between the two means (10 marks) 

Question 3 

a) If O and E are the observed and expected frequencies respectively, show that for 

discrete observations the Chi (χ
2
) Square maybe expressed as;   (5 marks) 

𝜒2 =
∑𝑂𝑖

∑е𝑖
− 𝑁 

b) The table below gives a random sample of respondents classified by gender (male or 

female) and subject preference (English, Mathematics, or Science).  

Subject 

 

 

Gender 
 

 English Mathematics Science 

Male 400 350 250 

Female 450 500 250 
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Is there a gender gap? Do the men’s subject preferences differ significantly from the 

women’s preferences? Prepare the theoretical (expected) frequency table and compute the 

chi-square test statistic. Use alpha=0.05 level of significance.   (10 marks)  

    H 0: Gender and subject preferences are independent 

  H 1: Gender and subject preferences are not independent 

c) Explain how to test for randomness and persistence in Time series analysis (5 marks) 

 

Question 4 

Use the data below to answer the following questions. 

X 110 130 180 240 280 320 380 420 470 530 

Y 21 27 29 29 31 30 33 37 40 44 

a) Compute the equation of the regression line (10 marks) 

b) Test the hypothesis that there is no correlation in the population. Use 0.05 significance 

level.           (10 marks).   

Question 5 

a) Due to various reasons there can be missing data. Discuss these two methods of 

estimating missing data giving their advantages and disadvantages in each case   

          (10 marks) 

i) Isopleth method 

ii) Arithmetic mean method 

b) Discuss two methods of testing data homogeneity     (10 marks) 
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Cumulative Standardized Normal Distribution 

 

Area from -∞ to Z 


