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Except where noted, we follow the methodology in the UNDP’s Technical notes to the 
2020 Human Development Report (UNDP 2020) to compute the Human Development 
Index (HDI), the Inequality-adjusted Human Development Index (IHDI), the Gender 
Development Index (GDI), and the Gender Inequality Index (GII). We also rely on the 
UNDP’s Training Material for Producing National Human Development Reports to 
adjust some of the goalposts to make them more appropriate for subnational 
populations (UNDP, 2015). 

Any difference between our methods and the recommended methodology stems from 
a lack of available data. The HDR recommends using microdata to compute inequality 
measures. However, the smallest available public use microdata area (PUMA) has a 
minimum of 100,000 residents, so county-level analysis with microdata is not possible. 
(US Census microdata at levels smaller than a PUMA are kept private for 70 years after 
collection.)  

 

Human Development Index (HDI) 

The HDI is a measure of achievements in three dimensions of human development: a 
long and healthy life, access to knowledge, and a decent standard of living. It is the 
geometric mean of normalized indexes for each of the three dimensions (UNDP, 
2020b). Table 10 (below) shows how this value is calculated, using Utah County as an 
example. 

 

Figure 1. HDI calculation from the UNDP's Technical Notes to the 2020 Human 
Development Report

 

 



 

 

Inequality-adjusted Human Development Index (IHDI) 

The IHDI adjusts the HDI for inequality in the distribution of each dimension. It is 
based on a distribution-sensitive class of composite indexes and is equal to the 
geometric mean of the three inequality-adjusted indexes from the HDI (UNDP, 2020b). 

 

Figure 2. IHDI calculation from the UNDP's Technical Notes to the 2020 Human 
Development Report

 

 

Table 10 shows how this value is calculated, using Utah County as an example. The loss 
due to inequality is the percent difference between the HDI and the IHDI. The 
coefficient of inequality is the arithmetic mean of the Atkinson (1970) measure of 
inequality for each of the three indexes.  

 

 

 

 

 

 

 

 



 

 

Table 1. Example Calculations: Utah County 2019 

Indicator Value 
Dimension 

Index 
Inequality 
Measure 

Inequality-
adjusted Index 

Life expectancy 
(years) 

80.4222 0.9296 0.2206 (1 - 0.2206) * 0.9296 = 
0.7246 

 Expected years 
of schooling 

17.6395 0.8820 
___ ___ 

 Average years of 
schooling 

14.2403 0.8377 0.1266 
___ 

Education Index ___ 0.8598 0.1266 (1 - 0.1266) * 0.8598 = 
0.7510 

Personal Income 
(2019 PPP $) 

$26,084 0.8055 0.1178 (1 - 0.1178) * 0.8055 = 
0.7105 

 

HDI IHDI 
(0.9296 * 0.8598 * 0.8055)1/3 = 0.8635 (0.7246 * 0.7510 * 0.7105)1/3 = 0.7285 

  

Loss due to inequality Coefficient of human inequality 
1 - 0.7285 / 0.8635 = 0.1563 (0.2206 + 0.1266 + 0.1178) / 3 = 0.1550 

 

Education Indicator 

We use the American Community Survey’s 5-year estimates for “Educational 
Attainment for the Population 25 Years and over” to estimate average years of 
schooling, and “School enrollment by type of school by age for the population 3 years 
and over” to estimate expected years of schooling.  

We follow the instructions in the technical note precisely, but we adjust the upper 
goalpost for each metric to reflect the larger range of educational outcomes observed 
in US counties. The UNDP uses an upper goalpost of 15 years for average years of 
schooling and 18 years for expected years of schooling. We extend the upper goalposts 
to 17 and 20 years for average and expected years of schooling, respectively. 

For the IHDI, the lack of microdata requires us to measure inequality between age 
groups instead of individuals. Having fewer groups to compare makes it harder to 
quantify inequality, but we consider this the best possible estimate in the absence of 
microdata. 

 

Health Indicator (Life expectancy at birth) 

We adopt the same goalposts used in the HDR (the minimum is 20 years, and the 
maximum is 85 years). 



 

 

We could not find reliable county-level estimates for life expectancy at birth for all the 
years of interest, so we derive life expectancy from crude death rates (the number of 
deaths occurring during the year per 1,000 population, estimated at midyear). This data 
is maintained and provided by the Centers for Disease Control and Prevention (CDC). 
We use Chiang’s method (Chiang 1968) to convert crude death rates into life expectancy 
at birth. 

Because several counties have small populations, estimates of the crude rates for each 
age group were not always available. To ensure the best quality data possible, we 
pulled estimates for five-year periods at a time (for example, the life expectancy 
estimate we report for 2019 is obtained using all available data from 2015-2019). The 
CDC’s website also groups the mortality data into 5- or 10-year increments. Even after 
combining the data this way, we could not attain estimates for one or more age groups 
in several of Utah’s less populous counties.  

Since we could not obtain an estimate for life expectancy at birth without complete 
mortality data for each county, we applied the following four-step imputation 
procedure to each age group in each county, for each 5-year period, for males, females, 
and males and females: 

First, we replaced extreme death rates in any age group with the median death 
rate for that age group. We define extreme values as a death rate of exactly zero 
or a death rate in the 99th percentile of all death rates for any county in that age 
group. We applied this imputation across all available years and all counties in 
the United States. 

Second, if a given age group in a county had an estimate in one or more of the 5-
year periods, we replaced the missing value with the mean of those estimates.  

Third, if a given age group in a county still didn’t have an estimate, we replaced 
the missing value with the median of the estimate for the three nearest counties 
with an estimate for that age group. We used Euclidean distances from the 
county seat of each county to determine geographic proximity.  

For the IHDI, the lack of microdata requires us to measure inequality between age 
groups instead of individuals. Since we cannot compare inequality in life expectancy 
between age groups, we compare the crude death rates between age groups instead. As 
with the inequality-adjusted education index, having fewer groups to compare makes it 
harder to quantify inequality, but we consider this the best possible estimate in the 
absence of microdata. 

 



 

 

Income Indicator 

The HDR uses GNI per capita. Since no such estimate exists at the sub-county level, we 
use median personal income. We use the American Community Survey’s 5-year 
estimates for “Inflation-Adjusted Dollars for the Population 16 Years and Over With 
Earnings in the Past 12 Months” to estimate personal income. We follow the 
methodology suggested by the US Census Bureau to adjust for inflation on multi-year 
estimates (U.S. Census Bureau, 2018). We also use the recommended consumer price 
index (All Items CPI-U-RS Annual Averages). We adopt the lower goalpost of $100 used 
by the HDR, but we adjust the upper goalpost from the recommended $75,000 to 
$100,000 to reflect the larger range of median income estimates observed in US 
counties. 

For the IHDI, the lack of microdata requires measuring inequality between income 
brackets instead of individuals. Since we cannot compare inequality in personal 
income between individuals, we compare the inequality between income brackets 
instead. As with the other two inequality-adjusted indexes, having fewer groups to 
compare makes it harder to quantify inequality, but in the absence of microdata, we 
consider this the best possible estimate. 

The data is grouped by income brackets, ranging from “$1 to $2,499 or less” to 
“$100,000 or more.” We use the midpoint of each income bracket and multiply that by 
the number of persons counted in each bracket. For the top income bracket, we use a 
value of $125,000 (making the range of the top bracket the same size as the bracket 
immediately preceding it). This value likely underestimates the median income of the 
top bracket. However, in the absence of a better estimate, we use it and accept that our 
estimate of inequality may understate the true value. 

 

Gender Development Index (GDI) 

The GDI is the ratio of the HDI for females over the HDI for males. It measures gender 
inequalities in achievement in the same three dimensions as the HDI: health, 
measured by female and male life expectancy at birth; education, measured by female 
and male expected years of schooling for children and female and male mean years of 
schooling for adults ages 25 years and older; and command over economic resources, 
measured by female and male estimated earned income (UNDP, 2020b). A value of 1 
suggests perfect gender parity. Values under 1 suggest that women are disadvantaged, 
and values over 1 suggest men are disadvantaged. 



 

 

 

Figure 3. GDI calculation from the UNDP's Technical Notes to the 2020 Human 
Development Report

 

 

Gender Inequality Index (GII) 

The GII reflects gender-based disadvantage in reproductive health, empowerment, and 
the labor market. It shows the loss in potential human development due to inequality 
between the sexes. It ranges from 0, where women and men fare equally, to 1, where 
one gender fares as poorly as possible in all measured dimensions (UNDP, 2020b). We 
followed the instructions in the technical note precisely to calculate this index for the 
50 states in 2019. 



 

 

 

Figure 4. HDI calculation from the UNDP's Technical Notes to the 2020 Human 
Development Report

 

We use the American Community Survey’s 5-year estimates for 2019 for the education 
and labor force participation components. Data for the adolescent birth rate (ABR) 
comes from a 2019 report by the CDC (CDC, 2019). Maternal mortality rate (MMR) data 
for 2019 was not available at the time of publication, so we use the CDC’s 2018 rates 
instead (CDC, 2018). For some states with too little data to accurately record the MMR, 
we use the mean rate of the states with available data. For the share of parliamentary 
seats held by each sex, we use state legislatures, including legislators from both state 
senates and state houses or assemblies in each state except Nebraska, which has a 
unicameral legislature (NCSL, 2019). Table 11 provides an example of how the GII is 
calculated for Utah. 

 

 

 

 

 

 

 

 



 

 

Table 2. Example Calculations: GII for the State of Utah, 2019 

 
Health Empowerment 

Labor 
Market 

 

 

Maternal 
mortality 

ratio 
(deaths per 

100K) 

Adolescent 
birth rate 

(per 1K women 
15-19) 

Share of seats 
in legislature 

(%) 

Population with 
at least some 

secondary 
education (%) 

Labor force 
participation 

rate 

Female 33 12 24.0 97.4 63.0 
Male N/A N/A 76.0 97.3 77.0 

(F + M) / 2 √10𝑎 

33
 ∗ 

1

12
 + 1𝑏

2
=  0.506  

√0.24 ∗ 0.974 + √0.76 ∗ 0.973

2
= 0.672   

0.63 + 0.77

2
= 0.697  

GF,M (0.506 * 0.672  * 0.697)1/3 = 0.619 

GF
 (√10𝑎 

33
∗

1

12
 * √0.24 ∗ 0.974 * 0.63)1/3 = 0.364 

GM (1 * √0.76 ∗ 0.973 * 0.77)1/3 = 0.872 

HARMONIC(GF,GM) [
1

2
∗ (

1

0.364
+

1

0.872
)]−1 = 0.514 

GII 1 - (0.514 / 0.619) = 0.170 
a

 10 is used because the maternal mortality ratio is truncated at 10 deaths per 100K live births. 
b Since men have no maternal mortality ratio or adolescent birth rate, insert 1 here. 
 

County Classification 

We adopt the definition used by the Utah Department of Health to classify counties as 
“Urban,” “Rural,” or “Frontier.” Urban counties have a population density of more than 
100 people per square mile; Rural counties have a population density of fewer than 99 
but more than 6 people per square mile and Frontier counties have fewer than 6 people 
per square mile (Utah Department of Health, 2020).  

  



 

 


