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INTRODUCTION 
What happens if the program you write is syntactically correct, but the answer is wrong? What if the 
program seems to work, but unbeknownst to you, the wrong calculations were performed? Consider the 
case of calculating arithmetic versus geometric means in investment returns. If the returns for five years 
were 12%, 9%, 27%, 5% and -16%, the arithmetic mean would be:

 (12+9+27+5-16) / 5 = 37/5 = 7.4%

However annual investment returns are not independent of each other. If there is a major drop in the 
market one year, there is less capital to invest the next year. The geometric mean will provide a more 
accurate measurement of the actual average annual return. The geometric mean would be:

 (1.12 × 1.09 × 1.27 × 1.05 × 0.84)1/5

 = 1.065
 = 6.5%

An average of 6.5% per annum increase over five years. Note that 1 is added to each investment return to 
avoid problems with negative returns. The use of arithmetic mean in a program displaying investment 
returns will give the wrong impression of actual average returns.

In another example, consider increases in wages of 1%, 6%, -2% and 11% over 4 consecutive years. An 
arithmetic mean would provide an average of 4.0%. However each increase is a permanent addition to 
the base wage, i.e. cumulative, then the geometric mean is required:

 (1.01 × 1.06 × 0.98 × 1.11)1/4

 = 1.03883
 = 3.88%
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THE PROGRAM 
The program below takes five numbers as input and calculates both the arithmetic and geometric means.

#include <stdio.h>
#include <math.h>

int main(void)
{
    double a,b,c,d,e,arth_mn,geom_mn;

    printf("Enter five numbers: ");
    scanf("%lf%lf%lf%lf%lf", &a, &b, &c, &d, &e);

    arth_mn = (a + b + c + d + e) / 5.0;
    printf("The arithmetic mean = %.3lf\n", arth_mn);
    a = 1.0 + a / 100.0;
    b = 1.0 + b / 100.0;
    c = 1.0 + c / 100.0;
    d = 1.0 + d / 100.0;
    e = 1.0 + e / 100.0;
    geom_mn = pow((a * b * c * d * e), (1.0/5.0));
    printf("The geometric mean = %.3lf\n", (geom_mn-1.0)*100);

    return 0;
}

The problem with the program is that it specifically calculates the means of 5 numbers. To allow for a 

variable number of inputs would require the program to be rejigged to use an array.
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