
	  

	  
	  

Problems 253

Problem 7.1 The other data which Todaro might have used to analyse the birth rate were:

Country Birth rate GNP Growth Income ratio

Bangladesh 47 140 0.3 2.3
Tanzania 47 280 1.9 3.2
Sierra Leone 46 320 0.4 3.3
Sudan 47 380 −0.3 3.9
Kenya 55 420 2.9 6.8
Indonesia 35 530 4.1 3.4
Panama 30 1910 3.1 8.6
Chile 25 2560 0.7 3.8
Venezuela 35 4220 2.4 5.2
Turkey 33 1540 3.5 4.9
Malaysia 31 1840 4.3 5.0
Nepal 44 150 0.0 4.7
Malawi 56 200 2.7 2.4
Argentina 20 2560 1.9 3.6

For one of the three possible explanatory variables (in class, different groups could
examine each of the variables):

(a) Draw an XY chart of the data and comment upon the result.

(b) Would you expect a line of best fit to have a positive or negative slope? Roughly,
what would you expect the slope to be?

(c) What would you expect the correlation coefficient to be?

(d) Calculate the correlation coefficient, and comment.

(e) Test to see if the correlation coefficient is different from zero. Use the 95%
confidence level.

(Analysis of this problem continues in Problem 7.5.)

Problem 7.2 The data below show consumption of margarine (in ounces per person per week) and
its real price, for the UK.

Year Consumption Price Year Consumption Price

1970 2.86 125.6 1980 3.83 104.2
1971 3.15 132.9 1981 4.11 95.5
1972 3.52 126.0 1982 4.33 88.1
1973 3.03 119.6 1983 4.08 88.9
1974 2.60 138.8 1984 4.08 97.3
1975 2.60 141.0 1985 3.76 100.0
1976 3.06 122.3 1986 4.10 86.7
1977 3.48 132.7 1987 3.98 79.8
1978 3.54 126.7 1988 3.78 79.9
1979 3.63 115.7

(a) Draw an XY plot of the data and comment.

(b) From the chart, would you expect the line of best fit to slope up or down? In theory,
which way should it slope?

(c) What would you expect the correlation coefficient to be, approximately?

(d) Calculate the correlation coefficient between margarine consumption and its price.

(e) Is the coefficient significantly different from zero? What is the implication of the
result?
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(The following totals will reduce the burden of calculation: ∑Y = 67.52; ∑X = 2101.70;
∑Y 2 = 245.055; ∑X 2 = 240 149.27; ∑XY = 7299.638; Y is consumption, X is price. If you
wish, you could calculate a logarithmic correlation. The relevant totals are: ∑y = 23.88;
∑x = 89.09; ∑y 2 = 30.45; ∑x 2 = 418.40; ∑xy = 111.50, where y = lnY and x = lnX.)

(Analysis of this problem continues in Problem 7.6.)

Problem 7.3 What would you expect to be the correlation coefficient between the following vari-
ables? Should the variables be measured contemporaneously or might there be a lag in
the effect of one upon the other?

(a) Nominal consumption and nominal income.

(b) GDP and the imports/GDP ratio.

(c) Investment and the interest rate.

Problem 7.4 As Problem 7.3, for

(a) real consumption and real income;

(b) individuals’ alcohol and cigarette consumption;

(c) UK and US interest rates.

Problem 7.5 Using the data from Problem 7.1, calculate the rank correlation coefficient between the
variables and test its significance. How does it compare with the ordinary correlation
coefficient?

Problem 7.6 Calculate the rank correlation coefficient between price and quantity for the data in
Problem 7.2. How does it compare with the ordinary correlation coefficient?

Problem 7.7 (a) For the data in Problem 7.1, find the estimated regression line and calculate the R2

statistic. Comment upon the result. How does it compare with Todaro’s findings?

(b) Calculate the standard error of the estimate and the standard errors of the
coefficients. Is the slope coefficient significantly different from zero? Comment
upon the result.

(c) Test the overall significance of the regression equation and comment.

(d) Taking your own results and Todaro’s, how confident do you feel that you under-
stand the determinants of the birth rate?

(e) What do you think will be the result of estimating your equation using all 26 coun-
tries’ data? Try it! What do you conclude?

Problem 7.8 (a) For the data given in Problem 7.2, estimate the sample regression line and calcu-
late the R2 statistic. Comment upon the results.

(b) Calculate the standard error of the estimate and the standard errors of the coeffi-
cients. Is the slope coefficient significantly different from zero? Is demand inelastic?

(c) Test the overall significance of the regression and comment upon your result.

Problem 7.9 From your results for the birth rate model, predict the birth rate for a country with either
(a) GNP equal to $3000, (b) a growth rate of 3% p.a., or (c) an income ratio of 7. How
does your prediction compare with one using Todaro’s results? Comment.
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Problem 7.10 Predict margarine consumption given a price of 70. Use the 99% confidence level.

Update Todaro’s study using more recent data.

Problem 7.12 Try to build a model of the determinants of infant mortality. You should use cross-sec-
tion data for 20 countries or more and should include both developing and developed
countries in the sample.

Write up your findings in a report which includes the following sections: discussion of
the problem; data gathering and transformations; estimation of the model; interpretation
of results. Useful data may be found in the Human Development Report (use Google to
find it online).
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Answers to exercises

Exercise 7.1 (a) The calculation is:

Birth rate Income ratio Y2 X2 XY
Y X

Brazil 30 9.5 900 90.25 285
Colombia 29 6.8 841 46.24 197.2
Costa Rica 30 4.6 900 21.16 138
India 35 3.1 1 225 9.61 108.5
Mexico 36 5 1 296 25 180
Peru 36 8.7 1 296 75.69 313.2
Philippines 34 3.8 1 156 14.44 129.2
Senegal 48 6.4 2 304 40.96 307.2
South Korea 24 2.7 576 7.29 64.8
Sri Lanka 27 2.3 729 5.29 62.1
Taiwan 21 3.8 441 14.44 79.8
Thailand 30 3.3 900 10.89 99
Totals 380 60 12 564 361.26 1964

(c) As for (a) except ∑X = 0.6, ∑Y = 38, ∑X2 = 0.036126, ∑Y2 = 125.64, ∑XY = 1.964.
Hence

  

r   
  .   .   

(   .   . )(   .   )
  .= × − ×

× − × −
=12 1 964 0 6 38

12 0 036126 0 6 12 125 64 38
0 355

2 2

  

r   
      

(   .   )(      )
  .= × − ×

× − × −
=12 1964 60 380

12 361 26 60 12 12 564 380
0 355

2 2
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Problem 7.11
(Project)
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