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INTRODUCTION 
The interquartile mean (IQM) is a truncated mean and is similar to the scoring method used in sports that 

are evaluated by a panel of judges such as ice skating: discard the lowest and highest scores, and 

calculate the mean value of the remaining scores. In IQM the lowest and highest 25% of scores are 

discarded:

The series of numbers must be ordered for the process to work properly. 

The method is best explained with an example. Consider the dataset:

! 5, 8, 4, 38, 8, 6, 9, 7, 7, 3, 1, 6

First sort the list from lowest to highest:

! 1, 3, 4, 5, 6, 6, 7, 7, 8, 8, 9, 38

There are 12 items in the dataset, therefore there are 4 quartiles of 3  numbers. Discard the lowest and 

highest three values. There are now only 6 items remaining:

! 5, 6, 6, 7, 7, 8

We can now calculate the arithmetic mean of these numbers:

! IQM = (5 + 6 + 6 + 7 + 7 + 8) / 6 = 6.5

The IQM is insensitive to outliers, the mean is sensitive to outliers. The IQM is a discrete parameter, 

based on a large number of items in the dataset. The median on the other hand, is always equal to one of 

the items in the dataset. Of course not all datasets are easily divisible by 4. Consider the following dataset 

with 9 items:

! 1, 3, 5, 7, 9, 11, 13, 15, 17

There are 9/4=2.25 items in each quartile, and 4.5 observations in the interquartile range.

Truncate the fractional quartile size and remove this number from the 1st and 3rd quartiles.:

! (5), 7, 9, 11, (13)

Therefore there are three full observations in the interquartile range, and two fractional observations. The 

two fractional observations each count for 0.75, so the IQM can be calculated as follows:

M.Wirth, 2013



! IQM = ((7 + 9 + 11) + 0.75(5 + 13)) / 4.5 = 9

ALGORITHM
The first step in deriving an algorithm is deciding what is to be done. For simplicities sake it is assumed 

that the number of scores is always divisible by 4. Here is a basic algorithm to calculate the IQM for a 

series of numeric scores:

1. Obtain the score series from the user.

2. Sort the scores into ascending order (lowest to highest).

3. Divide the number of scores by 4 to obtain the quartile.

4. Sum the scores in the second and third quartiles.

5. Calculate the arithmetic mean of the summed scores.

6. Output the arithmetic mean = IQM

The program has four phases. The first and last phases deal with input from and output to the user 

respectively. The second phase deals with sorting the scores, and the third phase deals with actually 

calculating the IQM. The first and fourth phases can be dealt with by main. The remaining two phases can 

be dealt with by two functions: one to perform the sorting, and one to perform the calculation of the 

IQM.

DATA
The next piece of the algorithm requires looking at how the data will be stored within the program. If it is 

known that 12 scores will be entered, then the best way of storing them within the program is a double 

array of the form:

! double scores[12];

SORTING
For the purpose of sorting, this program will use a simple Bubblesort. 

void bubblesort(double sorted[12], int n)
{
    int i,j;
    for (i=n-1; i>0; i=i-1)
        for (j=0; j<i; j=j+1)
            if (sorted[j] > sorted[j+1])
                swap(&sorted[j], &sorted[j+1]);
}

This function uses a supplemental function swap, to interchange two numbers in the array.

void swap(double *x, double *y)
{
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    double temp;
    temp = *x;
    *x = *y;
    *y = temp;
}

The Bubblesort function is called from main using:

bubblesort(scores, 12);

Basically the scores go in unsorted, and emerge sorted.

THE MAIN PROGRAM
Once we have created the sorting function, the main program can be constructed.

int main (void) 
{
    int i, n=12;
    double imean;
    double scores[12];

    printf(“Enter the 12 scores: “);
    for (i=0; i<n; i=i+1)
        scanf(“%lf”, &scores[i]);
    
    // Sort the array using a Bubble Sort
    bubblesort(scores, n);
    
    return 0;
}

The program as is will take 12 floating-point score and sort them into ascending order. Now to add the 

function to perform the calculation of the interquartile mean. 

THE FUNCTION interquartile
THe basic structure of the function is:

double interquartile(double num[12], int n)
{

    return  ;
}

The function has two parameters. The first,  num, is a pass-by-reference array to handle the 12-element 

array being passed in (the values aren’t changed, but all arrays are passed to functions in this manner). 

The second value, n, is the size of the array. The core part of the function is responsible for calculating the 

size of each of the four quartiles, summing the values in the 2nd and 3rd quartiles, and deriving the 

arithmetic mean. If an int variable qrt is used to store the length of a quartile, then:
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int qrt;
qrt = n / 4;

The value of qrt is 3, so the function now sums the elements 4 to 9 in the array, corresponding the array 

indices 3 to 8. A for loop can be used to achieve this:

sum = 0.0;
for (i=qrt; i<n-qrt; i=i+1)
    sum = sum + num[i];

Here the for loop iterates from i=qrt (3), to i<n-qrt (8). For each element selected, the variable sum 

increases in value. The final task is to calculate the arithmetic mean, using the sum:

iqm = sum / (qrt*2);
return iqm;

So putting it all together results in the following function (with appropriate variable declarations):

double interquartile(double num[12], int n)
{
    int qrt, i;
    double sum, iqm;

    qrt = n / 4;

    sum = 0.0;
    for (i=d; i<n-d; i=i+1)
        sum = sum + num[i];

    iqm = sum / (d*2);
    return iqm;
}

THE WHOLE PROGRAM
The program is essentially complete now. Some modifications have to be made to the main program to 

facilitate the calling of interquartile.

#include <stdio.h>

void swap(double *x, double *y)
{
    double temp;
    temp = *x;
    *x = *y;
    *y = temp;
}
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void bubblesort(double sorted[12], int n)
{
    int i,j;
    for (i=n-1; i>0; i=i-1)
        for (j=0; j<i; j=j+1)
            if (sorted[j] > sorted[j+1])
                swap(&sorted[j], &sorted[j+1]);
}

double interquartile(double num[12], int n)
{
    int qrt, i;
    double sum, iqm;

    qrt = n / 4;

    sum = 0.0;
    for (i=qrt; i<n-qrt; i=i+1)
        sum = sum + num[i];

    iqm = sum / (qrt*2);
    return iqm;
}

int main (void) 
{
    int i, n=12;
    double imean;
    double scores[12];

    printf(“Enter the 12 scores: “);
    for (i=0; i<n; i=i+1)
        scanf(“%lf”, &scores[i]);
    
    // Sort the array using a Bubble Sort
    bubblesort(scores, n);

    imean = interquartile(scores, n);
    
    printf("\nThe interquartile mean = %.2f\n", imean);

    return 0;
}

TEST THE PROGRAM
Now we can test the program using the numbers used in the manual calculation.

$ ./a.out
Enter the 12 scores: 5 8 4 38 8 6 9 7 7 3 1 6

The interquartile mean = 6.50
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