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Testing for a Statistical Difference 
 

 Statistical testing is done to determine if a difference is unlikely to occur by chance. 

 To be “statistically different” means there is statistical evidence that there is a difference. 

 When you wish to make some statements that either directly or indirectly implies a 

comparison of two estimates, you need to check to make sure there is statistical evidence 

of a difference. 

 

First, we will describe the process and then go through a worked example to demonstrate 

what to do.  To begin, we show the z-score formula that we will be using for statistical 

testing: 

 
|𝐸𝑠𝑡1 − 𝐸𝑠𝑡2|

√𝑀𝑂𝐸𝑒𝑠𝑡1
2 + 𝑀𝑂𝐸𝑒𝑠𝑡2

2
 

 

Here Est1 and Est2 represent the two estimates being compared, and MOE Est1 and MOE Est2 

are the margins of error for the two estimates, respectively.  If the result of this formula is 

greater than one (i.e., > 1.0), the estimates are statistically different.  Table 3 shows the steps 

in the process. 

Table 3. Steps to Determine If Two Estimates are Statistically Different 

Step Process Results 

1 Find the difference of the estimates Est
1
 – Est

2
 = Diff 

2 
Take the absolute value of difference 

(This makes sure the difference is always positive) 
|Diff| = abs(Diff)  

3 
Square the MOEs of each estimate and 

 add them together 
MOEEst1

2 +  MOEEst2
2 

4 Take the square root of the sum √MOEEst1
2 +  MOEEst2

2 

5 Divide difference by square root of sum 

Diff 

√MOEEst1
2 +  MOEEst2

2 

6 Compare result to 1.0 
If greater than 1.0 then statistically different 

If less than 1.0 then not statistically different 

 



2 

 

This method can be used to compare two estimates of any type (count, percent, median, rate, 

etc.).  You can compare estimates across geographic areas, between years, between non-

overlapping multi-year periods, between estimates of two different surveys, and finally 

between survey estimates and census counts if the estimates and counts are comparable. 

 

An Example of Statistical Testing: 

 

The following is a demonstration of how to do a statistical test to show two estimates are 

statistically different.  Suppose we want to answer the following question, “Is the median age 

of the Total population statistically higher than the median age of the Asian population?” 

First, we look up the median age of these two population and their MOEs in a table on AFF.   

 

 
 

 

We find the median age for the Asian population alone or in combination is 33.5 with a MOE 

of +/- 0.2 and the median age for the Total population is 37.3 with a MOE of +/- 0.1.  

 

We now have everything we need to start the statistical testing.  Table 4 shows the process 

and result using the steps we saw earlier in Table 3. 

 

Table 4. Determining If Two Median Ages are Statistically Different 

Step Process Result 

1 Find the difference of the estimates 33.5 – 37.3 = -3.8 

2 Take the absolute value of difference |-3.8| = abs(-3.8) = 3.8 

3 Square the MOEs of each estimate  0.22 = 0.04,  0.12 = 0.01 

4 Take the square root of the sum √0.04 +  0.01 = √0.05  

5 Divide difference by square root of sum 3.8 / √0.05  = 16.99 

6 Compare result to 1.0 16.99 > 1.0 
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7 Median age for Total pop is statistically higher than Asian pop 

 

To see it all put together in the z-score formula: 

 
|33.5 − 37.3|

√(0.2)2 + (0.1)2
= 16.99 > 1.0 

 

Statistical Testing Special Cases 
 

There are a few situations where statistical testing is more challenging or not possible. 

 

a. Controlled Estimates 

These estimates are controlled or fixed to be a value from the official Population 

Estimates Program.  These estimates have no variation and have a MOE = ***** 

(five asterisks) assigned.   

 
 

In order to do a statistical test that compares a regular estimate to a controlled 

estimate, the MOE = *****  should be replaced with a MOE = 0.  

 

b. Zero Estimate MOEs 

In the ACS estimates that are zero are assigned non-zero MOEs.  The MOEs for zero 

estimates may vary by geography.  In order to do a statistical test that compares a 

regular estimate to a zero estimate, the test should be done using the assigned MOE.  

 
 

For example: 
|36 − 0|

√(56)2 + (27)2
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c. Medians and Aggregates Estimates 

There are two cases, where median and aggregate estimates cannot be tested for 

statistical differences.    

i. When medians and aggregates are based on too few observations, estimates are 

assigned the symbol  “-” and their MOEs = “**” (two asterisks).   

ii. When medians are located in the highest or lowest category, the estimates will 

have a “+” or “-” after it and the MOE will be given three asterisks.  For 

example: the median income in the past 12 months is given as “$2,500-” and its 

MOE = “***”.   


