
THE STATISTICAL ANALYSIS 
Sample Workforce Analysis 

 
The Division of Personnel Services has developed a program to provide statistical 
workforce analysis for each agency.  The initial analysis has been prepared for the entire 
agency.  A base period analysis was created from data available for occupied positions as 
of March 31, 1996.  Updates/progress reports to these analyses are prepared quarterly and 
the Division of Personnel Services will forward those to the agencies for their use in their 
EEO/AA and diversity initiatives.  (A sample of a workforce availability analysis 
follows) 
 
The State of Kansas – Workforce/Availability Analysis 
 
Page 1-5 evaluates the agency as the employer. 
 
Page 1:  The first analysis on page one provides data for the identified Unit without 
considering the EEO categories.  This evaluation compares the composition of the 
workforce (using data for positions filled by employees designated as “A” (Active) in the 
SHARP system and the percent of time worked to calculate the workforce) to the 
composition of the Labor Market, comprised of similar occupations, in the counties and 
contiguous counties where each position is located unique to the Unit.  This information 
is based on the 2000 Census data.   
 
 The area identified as (1) shows the data for the most recent quarter. 
 The area identified as (2) shows base data for comparison purposes. 
 The area identified as (3) provides data on the available workforce in Kansas 
 
The lower portion of page one provides a recap of the analysis of the unit computed on 
each EEO Category and indicates any inference of adverse impact for each category.  

 
The area identified as (4) outlines the number of people need is each category  
 Needed to correct any inference of adverse impact. 
The area identified as (5) provides number of people in each EEO category that 

will be eligible to retire within the specified years. 
 

 
Pages 2 – 5:  Provide detailed analysis of the workforce in each EEO Category. For each 
category the following information is provided: 
 

The area identified as (6) shows workforce data for the most recent quarter: 
  including FTE, % of females, and % of minorities; 

 The area identified as (7) shows workforce data for the comparative baseline. 
 The area identified as (8) shows the % of female and minority in the available  
  civilian workforce. 
 The area identified as (9) indicates whether there is any inference of adverse  
  Impact.  “NH” indicates there is no inference of adverse impact.  If there is  



  a number in those boxes, it indicates the number of people needed to 
  eliminate an inference of adverse impact. (See Glossary for definition of  
  Adverse Impact) 
 
Pages 6 – 8:  Shows the distribution of pay rates for each of the EEO Categories 
   (Identified as (10) 
  Annual salaries were standardized for comparative analysis purposes by  
  multiplying the hourly rate, as carried in the SHARP data file, by 2080.   
  Please note that the annualization is for comparative purposes only and is  
  is not meant to reflect annual amounts actually paid. 
 
Page 9:          This data shows employment percentages by age by gender for each of the  
   EEO Categories   (Identified as (11)) 
  Ages were calculated as of the date the data compilation occurred. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Statistical Analysis 
 
 

Evaluating Underutilization 
 
For this report, underutilization is said to exist where the representation of race, sex, or 
ethnic group in an occupation differs significantly from the group’s representation in the 
Relevant Labor Market.   In more precise terms, underutilization may be “inferred” 
where the proportion of workers in a race, sex, or ethnic group for a given occupation 
differs significantly from the proportion of the group in the relevant labor market.  The 
underlying assumption is that employers are hiring or have selected persons from the 
population of available qualified persons on a random basis, such that each person is 
equally likely to be selected regardless of race, sex or ethnic identification.  Operating 
from this assumption of random selection, it is appropriate to hypothesize that for a 
specific race, sex, or ethnic group within a given occupation, the proportion of workers in 
an agency (p) is equal to the proportion of workers (Pm) in the relevant labor market for 
that occupation, such that any deviation between p and Pm may be attributed solely to 
chance.   
 
In statistical analysis this hypothesis is referred to as the “null hypothesis” (NH) and is 
stated algebraically as: P (workers in agency) – Pm (workers in Relevant Labor Market) 
=0 or P = Pm. 
 
In the evaluation of underutilization the observed data for “p” and “Pm” is analyzed to 
determine whether to reject the null hypothesis. The extent to which “p” may differ from 
“Pm” must be determined before the null hypothesis may be rejected.  This decision is 
cast in terms of probability.  The probability of a large discrepancy between the observed 
values of “p” and “Pm” is highly unlikely if, in fact, there is no difference between the 
proportion of workers in an agency and the proportion of workers in the relevant labor 
market.   
 
In the workforce analysis report, a .05 level of significance has been adopted.  (Adverse 
impact is defined as occurring when the selection rate for a racial, sex, or ethnic group is 
less than four-fifths (80%) of the rate for the group with the highest selection ratio.)  
Thus, the null hypothesis is rejected if the probability of obtaining the observed 
difference between “p” and “Pm” by chance is more than 5%, and an inference of 
underutilization is made. 
 
 
 
 
Mathematical Calculation 
 
In analyzing the differences between “p” and “Pm”, two factors determine the statistical 
model to be used:  the number of persons employed in the target occupation by a given 
unit (the sample size) and the certainty of the relevant labor market availability figure 



(Pm).  With respect to the latter factor, the 2000 Census data is based on samples from 
the populations and, hence, the relevant labor market availability figure is an estimate, 
carrying with it a certain amount of sampling variance.  In cases where the sample size 
(n) is reasonably large and “Pm” is an estimate, the test of significance of a difference 
between two independent proportions is appropriate. 
 
The calculation of the standard error (Spm) for the difference between proportions is 
determined.  The standard error is an index of the variability of samples means (in this 
case, “p” and “Pm”) in a sampling distribution.  More precisely, it provides a uniform or 
standard measure for pinpointing where a particular proportion difference falls on the 
normal curve. 
 
The formula for the standard error is: 
 
 Spm – Square root (((p*(1-p))/n) + ((Pm * (1-Pm)/Nm))) 
  
 Where Spm = standard error of the difference between p and Pm 
 
 n = total number of employees in a given occupation 
 
 Nm = total number of persons in the relevant labor market 
 
 p = proportion of workers in a specific group in an agency 
 
 Pm = proportion of workers in the group in the relevant labor market. 
 
By computing the standard error and finding the difference between the two proportions 
(p and Pm) one can determine the statistical significance of this difference by converting 
it to a z score.  The formula for z is as follows: 
 
  (P – Pm)/Spm 
 
Finally, the computed value of z is compared to the critical value, found in the z tables, to 
determine if the null hypothesis will not be rejected.  A .05 level of significance has been 
adopted for the purposes of this report.  At the .05 level of significance, z is always equal 
to a plus or minus 1.96 for a two-tailed test and a plus or minus 1.645 for a one tailed test. 
Example:  An employer in a given agency determines that 22% of the 240 statisticians 
employed in the agency are women, and that in the relevant labor market (Census data) 
29% of the 3,800 statisticians are women.  Is there a significant difference between the 
proportion of women statisticians in the employer’s agency and the proportion of women 
statisticians in the relevant labor market?  Calculating the standard error  Spm we obtain: 
 
 Spm – Square root (((.22*(1-.22))/240) + ((.29*(1-.29)/3800))) 
 
  Spm = .027 
 



  Calculating z we obtain 
  z = (p-Pm)/Spm 
  z = (.22-.29)/.027=2.59 
 
  a = .05(two-tailed test) 
  z = -2.59, p is less than .05) 
 
Since the computed z (-2.59) is less than -1.96, the employer would reject the null 
hypothesis that p = Pm and conclude that the proportion of women statisticians in the 
agency differs significantly from the expected value in the relevant labor market.  An 
inference of underutilization can be made since the difference between p and Pm cannot 
be attributed solely to chance. 
   
 
 
 
  
 
 
 
 

 
 
 






















