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1) What works? What doesn’t?

2) What is the return on investment?

3) How risky are the estimates?

1.1 Structure of the Model

(1.1.1)   = ( × )(1 + )

What works? What is the return 
on investment?

How risky are the 
estimates?
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1.2 General Characteristics of WSIPP’s Approach to Benefit-Cost Modeling 

Internally Consistent Estimates. 

Meta-Analysis. 

“Linked” Outcomes. 



 
Avoiding Double-Counting Benefits. 

Measuring Risk. 

Four Perspectives on Benefits and Costs. 

The Model’s Expandability. 



1.3 Peer Review of the WSIPP Benefit-Cost Model  
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2.1 Effect Sizes from Two Bodies of Research: Program Evaluations and Studies Measuring Linkages 
Between Outcomes 
 

 
 

 



2.2 Meta-Analytic Procedures: Study Selection and Coding Criteria 

 

 
2.2a Study Search 

 
2.2b Inclusion Criteria 

 
Treatment and Outcome Comparability.

 
 
Methodological Validity.

Peer-Reviewed and Other Studies. 

 
Intent-to-Treat Samples. 

 



Random Assignment and Quasi-Experiments. 

Enough Information to Calculate an Effect Size. 

Researcher Involvement in the Program.
5

 
Evaluations Conducted in “Non-Real-World” Settings 

Washington

 
Evaluations with Wait-List Research Designs 

2.2c Coding 

Multivariate Results Preferred. 

 
Combining Effect Sizes for Similar Outcomes. 

Outcomes Measured at Different Follow-Up Periods. 

The Annals of the American Academy of 
Political and Social Science, 587  

Journal of Experimental Criminology, 1



Some Special Coding Rules for Effect Sizes. 

 Two-tail p-values. 

 Declaration of significance by category. 

 

2.3 Meta-Analytic Procedures: Calculating “Unadjusted” Effect Sizes 
 

2.3a Continuously Measured Outcomes 

 (2.3.1)   = ( 1) + ( 1)+ 2  
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 (2.3.3)   = + + 2( + ) 

 
2.3b Dichotomously Measured Outcomes 

 
 

(2.3.4)   = ln (1 )(1 )1.65  
 

 Pt   Pc  
 

 
ESCox 

 (2.3.5)  = 0.367 1 + 1 + 1 + 1
 

 
 O1t , O2t , O1C , O2C , t, , c,  

 
2)

 ESarcsine 
 ESCox   

 (2.3.6)  | | = 1.35 2 +    
 ESVarCox 

 ESVarCox   
ESVar. ESVar of ESVarCox.  
 
Odds Ratios and Confidence Intervals

 

(2.3.7)   = 0.367 (  ) (  ).
 
 
Pre/Post Gain Score Measures. 

 
 



2.3c Other Effect Size Methods 

 
 
Elasticities or Semi-elasticities. 

d

SE

SE 

(2.3.8)  ( ) =  ( ) + × × ( ) 

X SE  

(2.3.9) (   % ) =  × ( ) + ( )
 

Yt Yc Y

 

t

(2.3.10)   (   % ) = . 
Incidence Rate Ratios. 



10

(2.3.11) ( (  )) =  1 + 1
2.3d Modifying Effect Sizes to Account for Small-Sample Sizes and Multi-Level Data Structures 
 
Small Sample Sizes. 

N 
 12 

(2.3.12)  = 1 34 9 ×    

 

 
Multi-Level Data Structures. 

 

Adjustments for clustering for continuous outcomes.
14

(2.3.13)   =  ×  1 2( 1)2    
Cochrane Handbook for Systematic Reviews of Interventions

Journal of Educational Statistics, 6

Journal of Educational and 
Behavioral Statistics, 32
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Adjustments for Clustering for Dichotomous Outcome Variances. 

 (2.3.22)    = 1 + ( 1)  
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2.3e Computing Weighted Average Effect Size 

 
Fixed Effects Model. ESVar
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Random Effects Model. 
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2.4 Historical WSIPP Adjustments to Effect Sizes 

 

Research Synthesis Methods, 1



2.4a Effect Size Adjustments.  
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Exhibit 2.4.1

 Multiplicative adjustment factor 

Topic area Research 
design 

Researcher 
= developer 

Weak 
outcome 
measure 

“Not real 
world” 

Wait-list 
design 

 

 
 
 
 
 
 

  



2.4b Standard Error Adjustments.  (Varad),  (ESadj) ES (ORadj) ESadj (2.4.5) = ( .  )
O1t, O2t, O1c, O2c

Varadj ESadj. VaradjVaradjCox
2.4c Inputting Adjusted Effects in the Benefit-Cost Model.  

 



2.5 The Persistence of Effect Sizes over Time 
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Exhibit 2.5.1 
 

Outcome ES at time 2 SE at time 2 Time 2 



 

 “Outcome Effect.”

 “Outcome Effect Size.”

 “Unit Change.”

 

 
 

 

 



 

 

 

 
 
3.1 Effect Size Parameters from Program Evaluations 
 

 Base)

 (3.1.1)  = ( , ) 
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3.2 Monetizable Unit Changes from Effect Sizes from Program Evaluations 
 

 
3.2a Continuously Measured Outcomes  

Mage1 Mage2 d  Base 

 (3.2.1)  =  ×  
 (3.2.2)  =  ×  
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Applications of Continuously Measured Outcomes for Non-Cohen’s d Effect Size Measurements.  
 Qy 

Elasticities and semi-elasticities  (3.2.5) =   

(3.2.6)  = (  × )  

Mage1 Mage2
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3.2b Dichotomously Measured Outcomes 
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Exhibit 3.2.1 
Example of Procedure for Computation of Dichotomous Outcome Unit Changes 

 
Load the exogenous information Compute changes at Mage1 and 

Mage2 
Compute unit changes and standard errors for all 

years 

 
 
 
 
 
 
 
 

Age  

Load the 
two 

effect 
sizes at 
Mage1 

and 
Mage2 

Compute 
the 

coefficient 
of variation 
at Mage1 

and Mage2 

Load 
base 
rates 

for the 
outco

me 

Compute 
the 

treatment 
group 
rate 

Compute 
the unit 
change 

Compute 
the 

percentage 
change 

Distribute 
the 

percentage 
change to 

other years 

Compute 
unit 

change 

Distribute 
the 

coefficient 
of 

variation 

Compute 
the 

standard 
error on 
the unit 
change 

Column 

(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

15   0.400    -0.185 -0.074 -0.500 0.037 
16 -0.200 -0.500 0.420 0.342 -0.078 -0.185 -0.185 -0.078 -0.500 0.039 
17   0.440    -0.159 -0.070 -0.500 0.035 
18   0.460    -0.134 -0.061 -0.500 0.031 
19   0.480    -0.108 -0.052 -0.500 0.026 
20 -0.100 -1.500 0.500 0.459 -0.041 -0.082 -0.082 -0.041 -0.500 0.021 
21   0.520    -0.082 -0.043 -1.500 0.064 
22   0.540    -0.082 -0.044 -1.500 0.067 
23   0.560    -0.082 -0.046 -1.500 0.069 
24   0.580    -0.082 -0.048 -1.500 0.072 
25   0.600    -0.082 -0.049 -1.500 0.074 

Inputs 
15 Tage (age of person at time of treatment) 
16 Mage1 (age of person when outcome first measured)      

-0.200 ES1 (effect size at Mage1)        
0.100 SE1 (Standard error at Mage1)        

20 Mage2 (age of person when outcome is measured a second time)     
-0.100 ES2 (effect size at Mage2)        
0.150 SE2 (Standard error at Mage2)        

 



3.3 Linked Effect Size Parameters 

 Outcome1  Outcome2.  
        ,     ,        
 

 Program  Outcome1). 

 

 
 
3.4 Unit Changes from Linked Effect Sizes 
 

 
LinkAge, 
  (3.4.1)  =  ×  
 

 
 

 (3.4.2)  = (  × . × )(1 + ×  × . )  

Estimating effects of birth indicators on health care utilization costs and infant mortality: Technical appendix. 



3.5 Monetizable Unit Changes for Benefit-Cost Calculation When a Linked Outcome is Present  
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4.1 General Parameters 

4.1a Base Year for Monetary Denomination 

 
4.1b Discount Rates 

NPVage
By Cy r

(4.1.1)   = (1 + )  



 

 
Exhibit 4.1.1 

Range Discount rate 

4.1c Demographic Information 

 
4.1d Valuation of Reductions in Mortality Risk: Value of a Statistical Life 

Journal of Policy Analysis and Management, 23
The 2012 long-term projections for social security: Additional information

Journal of Benefit-Cost Analysis

Circular A-4 - DRAFT FOR PUBLIC REVIEW (whitehouse.gov) 
United States Life Tables, 2020

How to value a life



LTE
 (4.1.2)    =  
 

  

Valuing mortality risk reductions: Progress and challenges

The Review of Economics and 
Statistics, 90

Annual Scheduled Benefit Amounts for Retired Workers with Various Pre-Retirement Earnings Patterns Based on Intermediate 
Assumptions

Journal of Risk and Uncertainty, 40



Exhibit 4.1.2 

 
 

Exhibit 4.1.3 

Parameter Value 
2001 

VSLY

 (4.1.3)  = ×1 (1 +  )  



VSLY

VSLY
VSLY

Exhibit 4.1.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VSLY VSLY

 (4.1.4)   = × (1 + )( ) 
 
Valuation of Reductions in Infant Mortality Risk.

VSLY

 
4.1e Deadweight Cost of Taxation 

Journal of Health Economics, 27

ournal of Risk and Uncertainty, 40
Cost-benefit analysis: Concepts and practice

Age of Person

Annual Values of a Statistical Life, 2001 Dollars



(4.1.5)   = ( ) × %(1 + )  

 

4.1f Inflation/Price Indexes 

48

49

 
4.1g Tax Rates 

Exhibit 4.1.5 

 Percent of total, by source 
Total tax rate Federal State Local 

Tax Freedom Day® 2019 is April 16th

Section 3 – Government Current Receipts and Expenditures



4.1h Capital Costs 

4.2 Valuation of Labor Market Outcomes 

4.2a Calculating Earnings  
Earnings Data and Related Parameters.
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This regression was run in STATA 17 using the reg command as given by the following equation: (4.2.1)    =  +   +  +  +  

where  represents year-fixed effects. 

Notably, the average earnings reported include all individuals at each age, not just those with earnings. Thus, the CPS data 
series we include in the model incorporates information about the earnings of the earners and the labor force participation 
rate. This distinction becomes important when we discuss how these earnings estimates are used to monetize specific 
outcomes. The raw CPS earnings data and the fitted curve from the predicted values of the regression are plotted below. 
Numbers are inflated to 2021 dollars using the Implicit Price Deflator (IPD). Further adjustments, described below, adjust 
the data to match the future labor market in Washington. 

Exhibit 4.2.1 
Current Population Survey Earnings, 2021 Dollars 

(Actual and fitted quadratic distributions) 

State-Specific Adjustment for Wages. We use an adjustment ratio (“StateAdjustment”) to approximate earnings in 
Washington State relative to the national average. The CPS was not designed to be representative at the state level, so we 
use information from the 1-year American Community Survey Public Use Microdata Sample (PUMS) for 2010 to 2021 to 
match the business cycle used in our general earnings calculations from the CPS.57 We estimate Equation 4.2.1 on these 
data but also include an indicator for whether the individual lives in Washington State.58 We divide the mean predicted 
earnings from this regression by the mean earnings in the whole country. This calculation yields a ratio of Washington to 
U.S. earnings. 

Growth Rates in Earnings. Since we project earnings over individuals’ lifetimes, we also estimate a long-run real rate of 
change in earnings. We collect the same cross-sectional CPS information for the prior six business cycles—1971 (with data 
for 1970) to 2009.59 We adjust the series for inflation using the U.S. Implicit Price Deflator for Personal Consumption 
Expenditures from the U.S. Department of Commerce). We then fit a log-linear model of logged earnings on year.60  

57 Datafiles are downloaded from the US Department of Commerce, Bureau of the Census. The Bureau’s technical documentation 
for that year recommends caution when comparing the 2020 March CPS sample to other years because it had a reduced response 
rate due to the Covid-19 pandemic. Incoming rotation groups had greater non-response. Since we were using outgoing rotation 
groups and were not comparing years, we included the 2020 data in our analysis.  
58 In the PUMS, earnings is the sum of two variables: wage and salary earnings (WAGP) and self-employment earnings (SEMP).  
59 We use a sample including persons ages 18-65 for our calculations of the adjustment of Washington State-specific wages and 
the growth in earnings. 
60 In this model, year is treated as a continuous variable. 
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We correct for autocorrelation with two lags and use the coefficients from the model as our real growth rate in earnings 
(Escalation).  

Employee Benefits. The CPS data do not include employee benefits. To measure these, we include an estimate of the ratio 
of total employee compensation to wages and salaries. We compute these estimates from the Bureau of Labor Statistics 
(BLS) Employer Costs for Employee Compensation (ECEC), which is calculated from the National Compensation Survey 
(NCS).61 The ECEC includes paid leave, supplemental pay, insurance, retirement and savings, and legally required benefits.62 
Using the March ECEC, we divide the total average cost of employee benefits by the total wage and salaries cost among 
civilian workers to obtain the BenefitRatio.63 

Exhibit 4.2.2 
Earnings Adjustment Parameters, General Population 

Parameter Value 

Annual real growth rates in earnings (Escalation) 0.0137 

Benefits-to-earnings ratio (BenefitRatio) 1.4490 
Ratio of state to national median earnings 
(StateAdjustment) 1.130 

General Mortality Adjustment to Earnings. We monetize earnings by comparing the predicted lifetime earnings of a 
person who experienced a program with those who did not. We use CPS data to represent the predicted earnings of the 
non-participating person. However, the CPS does not account for life expectancy. Using the general life table described in 
Section 4.1.c, we adjust the predicted labor market earnings for the probability of survival each year after participating in a 
specific program or intervention. 

Modeling Total Compensation Based on Adjustments to Earnings. The earnings series is then used in the benefit-cost 
model to estimate labor market-related benefits of a number of outcomes, as described in other sections of this chapter. 
For example, in each year (y), the basic CPS earnings series is adjusted with the factors described above as given by the 
following equation: (4.2.2)    = × (1 + ) ×  × ×  ×  

For each year (y) from the age of a program participant (tage) to age 65, we multiply earnings by each of the adjustment 
factors discussed in this model:  the growth in earnings (Escalation), the benefit ratio (BenefitRatio), the inflation rate (IPD) 
from the base year to the present, the ratio of state to national earnings (StateAdjustment), and the general probability that 
the person is alive (ProbLife). 

We use this process in modeling earnings for the subpopulations described below. 

61U.S. Bureau of Labor Statistics. (2023). Employer costs for employee compensation summary—March 2023  (USDL-23-1305), 
Washington DC. Data retrieved August 2, 2023. 
62 Ibid. 
63 Past versions of WSIPP’s benefit-cost model included a benefits-to-earnings escalation factor. WSIPP removed this escalation factor since 
the benefits to earnings escalation rate was sensitive to model specifications and could either increase or decrease over time. 
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4.2b Earnings by Educational Attainment 
In addition to the general population, the WSIPP model monetizes earnings for people of different educational levels to 
calculate the value of educational attainment (see Section 4.8c and Section 4.8b). We use the CPS variable A_HGA, 
educational attainment by the highest level completed, to subset the sample by education. We perform the calculations 
described in Section 4.2a using subsets of the data sample for four educational status groupings (and two subset 
groupings): 

1) Those who did not report completing high school but completed 7th grade or higher
2) Those who reported completing high school with a diploma
3) Those with some college but no 4-year degree (i.e., some college but either a 2-year degree or no degree)
4) Those with some college but no degree of any type
5) Those with a 2-year degree
6) Those with a 4-year degree or more

We replicate the regressions and modeling for these six groups to determine separate earnings by age distribution. To 
project the total compensation (wages and benefits) by education and age, we apply factors shown in Exhibit 4.2.4.64 The 
current BLS data for the ECEC does not allow the index to be broken out by education achievement level. Therefore, we enter 
the same values for benefits for each educational group.  

Exhibit 4.2.3 
Earnings Adjustment Parameters by Educational Attainment 

7th grade 
to non- 

high 
school 

High 
school 

graduate 
only 

Some 
college, 

no degree 
of any 
type 

College 
but less 
than 4-

year 
degree 

2-year
degree 

4-year
degree
or more

Annual real growth rates in earnings -0.0062 0.0053 0.0095 0.0095 0.0095 0.0115 
Benefits-to-earnings ratio 1.449 1.449 1.449 1.449 1.449 1.449 
Ratio of state to national earnings 1.205 1.142 1.099 1.085 1.0511 1.0639 
Probability of employment 0.708 0.764 0.764 0.779 0.819 0.868 

Exhibit 4.2.5 displays the projected total compensation (earnings and benefits) for a program that begins in Washington State 
in 2021. It applies each of the adjustment parameters as described in Equation 4.2.2. We discount these projected earnings to 
the present value in our final calculations. 

64 The CPS does not ask about associate’s degrees before 1992. To better match our business cycle approach to growth rates in 
earnings, we use the long-term growth rate in earnings for the some college population for the two some college subset 
populations. 
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Exhibit 4.2.4 
Future Value of Compensation (Earnings and Benefits), Projected from Age and 

Highest Educational Attainment in 2022 

4.2c Earnings by Other Population Characteristics 
The WSIPP model also values earnings for specific policy-relevant sub-populations. First, we estimate earnings by age using 
the methods described in Section 4.2a for four workforce subgroups:65 

1. Short-term unemployed (nine or fewer weeks),
2. Long-term unemployed (more than nine weeks), non-college graduates,
3. Not employed single parents, and
4. Not employed single parents with a high school education or less.

For each of these four groups, we replicate the regressions and modeling to determine separate earnings by age distributions 
and calculate the percentage of the employed subgroup (those with earnings greater than zero). We present these estimates 
in Exhibit 4.2.7. We calculate growth parameters and state adjustment factors based on combinations of relevant education 
subgroups. Our factors are displayed in Exhibit 4.2.8.  

65 We use the following variables from the March CPS supplement data dictionary: A_WKSLK, A_LFSR, A_FAMREL, A_MARITL, and 
A_HGA. 
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Exhibit 4.2.5 

Exhibit 4.2.6  

All 
people 

Short-term 
unemployed 

Long-term 
unemployed 
(no college) 

Unemployed 
single 

parents 

Unemployed 
single 

parents (high 
school or 

less) 
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Exhibit 4.2.7 

Population Ratio of earnings Probability of 
Employment 

4.2d Valuation of Earnings and Employment Outcomes 

Earnings. 

Employment.

(4.2.3)   = ×(1 + )( )

PV PopEarn = present value of the population’s expected liftetime earnings based on employment 
y=age 
tage= treatment age 

Emp= change in probability of employment 
PopEarn = population’s average earnings at the year following treatment 
r= interest rate 
n=year following treatment age (n=y-t+1) where t=treatment age)  

4.2e Valuation of Public Assistance Outcomes  



Cash Assistance 

Food Assistance 

Aged Blind or Disabled Assistance 



Exhibit 4.2.8 

  Cash assistance  
(TANF) 

Food assistance 
(Basic Food)  

Aged, blind or 
disabled assistance 

(ABD) 

4.3 Valuation of Healthcare Outcomes 



 
 

 

 

 

 

 
4.3a General Healthcare Parameters 

72

  



Exhibit 4.3.1 

Parameter Value 

  

National health expenditure projections 2009-2019



Exhibit 4.3.2 

Total cost by perspective Taxpayer cost by payer 
Participant Taxpayer Other State Local Federal 

 
4.3b Valuing Measured Changes in Healthcare Costs and Resource Utilization 

 
Changes to Total Healthcare Expenditures.

 
Exhibit 4.3.3 

 Chronically ill 
adults General population 

 
  



Healthcare Resource Utilization.

(4.3.1) = × × (1 + ) t(1 + )  

type
Exhibit 4.3.4 

 Children with asthma Frequent emergency 
department users# 

General 
population 

Exhibit 4.3.5 

 Chronically ill 
adults General population 

 
  



Exhibit 4.3.6 

 
 

Children with 
asthma 

Frequent emergency 
department users 

General 
population 

 
4.3c Valuing Falls for Older Adults 

Fall Incidence.

– – –

 
  

Morbidity and 
Mortality Weekly Report, 65

Behavioral risk factor surveillance system 2014 codebook report

BRFSS Data Access from the WEAT Tool

Epidemiology 21



Exhibit 4.3.7 

Age 
group 

Fall incidence rate (falls per person per year) 
General population High-risk population 

Mortality Attributable to Falls

Exhibit 4.3.8 

Age group Likelihood of 
hospitalization 

Likelihood of 
death 

Healthcare Costs Attributable to Falls.

The Gerontologist, 52



Exhibit 4.3.9 

Type of estimate Cost (2016) Source 

 

 
Exhibit 4.3.10 

Cost type Ratio  

(4.3.2) = × ×(1 + )  

 
 (4.3.3) = ( × (1 + ) t ) × ××  ×  

 
 

  

Journal 
of safety research, 58



Exhibit 4.3.11 

Total cost by perspective Taxpayer cost by payer 
Participant Taxpayer Other State Local Federal 

2013 
Medicare current beneficiary survey public use file
 
4.3d Valuing Maternal and Infant Health Outcomes 

(4.3.4) / = / × / × (1 + ) t(1 + )  

 

 
Exhibit 4.3.12 

 General population Medicaid Private-pay 

 Mothers Infants Mothers Infants Mothers Infants 

 
  



Exhibit 4.3.13 

 General population Medicaid Private-pay 

 Mothers Infants Mothers Infants Mothers Infants 

Exhibit 4.3.14 

 General population Medicaid Private-pay 

 Mothers Infants Mothers Infants Mothers Infants 

Exhibit 4.3.15 

 General population Medicaid Private-pay 

 Mothers Infants Mothers Infants Mothers Infants 

  



Exhibit 4.3.16 

 All infants Medicaid Private-pay 

 

Exhibit 4.3.17 

 All mothers Medicaid Private-pay 

Birth Statistics and Maternity Care Access

 
Exhibit 4.3.18 

Total cost by perspective Taxpayer cost by payer 
Participant Taxpayer Other State Local Federal 



4.4 Valuation of Teen Birth Outcomes 
 

4.5 Valuation of Alcohol, Illicit Drug, and Regular Tobacco Use Outcomes 

Drugs and crime
Best practice in estimating the costs of alcohol: Recommendations for future studies
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The economic costs of drug and alcohol abuse in Washington State, 2005
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4.5b ATOD Attributable Deaths   

Alcohol. Alcohol-Related Disease Impact 
(ARDI)

ARDI either calculates or uses pre-determined estimates of Alcohol-Attributable Fractions (AAFs)—that is, the 
proportion of deaths from various causes that are due to alcohol. These AAFs are then multiplied by the number of 
deaths caused by a specific condition (e.g., liver cancer) to obtain the number of alcohol-attributable deaths. 

A Scientific Work Group comprised of experts on alcohol and health was convened to guide the development of the 
ARDI software. The Work Group's tasks included: 

* Selecting alcohol-related conditions to be included in the application
* Selecting relative risk estimates for the calculation of alcohol-attributable fractions for specific conditions
* Determining prevalence cut points for different levels of alcohol use
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4.5d Human Capital Outcomes Affecting Labor Market Earnings via ATOD-Caused Morbidity  
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Preventing tobacco use among youth and young adults: A report of the Surgeon General
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Exhibit 4.6.1 
Input Parameters for the Epidemiology of Mental Health Disorders1 

 

ADHD Depression Anxiety Internalizing 
Behaviors 

Disruptive 
Behaviors 

Externalizing 
Behaviors DSM PTSD 

Percent of population with 
lifetime DSM disorder2 8.0% 23.0% 31.9% 6.1% 14.9% 23.1% 8.7% 

Age of onset 

Type of distribution3 Laplace Log-
normal 

Log-
normal Beta Beta Log-normal Log-logistic 

Parameter 1 (Shift) 0 0 0 0 0 0 0 

Parameter 2 7.099 3.5755 2.2282 2.9464 2.72010 2.33110 23.815 

Parameter 3 1.681 0.7035 0.6069 1.05570 1.41840 0.49019 2.2680 

Parameter 4    0 0   
Parameter 5    18 18.028   

Remission of DSM disorder, given onset 

Type of distribution4 Log-normal Beta Beta Beta Log-logistic Log-normal Beta 

Parameter 1 (Shift) 0 0 0 0 0.41682 -0.26750 0 

Parameter 2 3.2391 0.5077 0.83011 0.56643 6.03870 2.78410 0.72016 

Parameter 3 1.50970 2.4017 2.00780 2.82730 1.45870 1.42440 1.38730 

Parameter 4  0.9994 0 0   -1.66910 

Parameter 5  128.35 196.73 166.33   180.78 

Notes: 
1 We follow the methodology used to analyze the NCS-R in Kessler, R.C., Berglund, P., Delmer, O., Jin, R., Merikangas, K.R., & Walters, E.E. (2005). Lifetime 
prevalence and age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey Replication. Archives of General Psychiatry, 62(6), 593-
602. We produced our estimates using the publicly available information from the National Comorbidity Survey-Replication (NCS-R). The NCS-R surveyed 
a representative sample of 9,282 adults in the United States in 2001-03 to estimate the prevalence of mental illnesses in the U.S. population.  
We differ from Kessler in several places. The estimate for disruptive behavior is an average of the reported risk for oppositional-defiant disorder and 
conduct disorder. Internalizing and externalizing were constructed using non-hierarchical factor diagnoses described in Kreuger, R (1999). The Structure of 
Common Mental Disorders. Archives of General Psychiatry, 56(10), 921-926. Internalizing consists of major depressive episode, dysthymia, and generalized 
anxiety disorder. Externalizing consists of conduct disorder, oppositional-defiant, intermittent explosive, and ADHD. 
2 These numbers represent the percent of the population who will develop the disorder in their lifetime, calculated from the lifetime onset tables described 
above at 75 for Depression, Anxiety, ADHD, Disruptive Behavior, and PTSD. For internalizing and externalizing, the lifetime prevalence was measured at 
age 18.  
3 Again we follow the methodology used in Kessler et al. (2005). All age of onset distributions were fit with life tables created using the methods that 
generated Table 3 in the paper. We estimated probability density distributions for the age of onset of each of the mental health disorders, conditional on 
having a disorder. @Risk software was used to estimate alternative distributions; the distribution with the best fit (criterion: lowest root-mean squared 
error) was chosen. For disruptive behavior, we combined the onset curves from oppositional defiant disorder and conduct disorder. Parameters are listed 
in the order in which they are entered into Excel formulas (with the shift parameter as an addition before the formula). 
4 We identified persons with a lifetime diagnosis of the relevant disorder in the NCS-R. For each disorder, we calculated the interval from first to last 
episode. Those without an episode in the prior 12 months were considered to be free of the disorder (as measured at the time of the survey). For each 
disorder, we used survival analysis and the appropriate survey weight to model time to remission. We then used these data to fit the parameters of 
probability distributions that fit the data. @Risk software was used to estimate alternative distributions; the distribution with the best fit (criterion: lowest 
root-mean squared error) was chosen, and the winning distribution, and its parameters, is shown for each mental health disorder. 
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Depression. 

WONDER
 
The Underlying Cause of Death data available on WONDER are county-level national mortality and population data 
spanning the years 1999-2010. Data are based on death certificates for U.S. residents. Each death certificate identifies 
a single underlying cause of death and demographic data.  
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4.6d Linkages: Mental Health to Other Outcomes 
WSIPP’s benefit-cost model monetizes improvements in mental health outcomes, in part, with linkages between each 
mental health outcome and other outcomes to which a monetary value can be estimated. The parameters for these 
linkages are obtained by a meta-analytic review of relevant research literature. For example, we estimate the relationship 
between DSM mental health conditions and labor market earnings by meta-analyzing the most credible studies that have 
addressed this topic. The meta-analytic process provides both an expected value effect, given the weight of the evidence, 
and an estimate of the error of the estimated effect. The expected effect size and the estimated error are entered into the 
benefit-cost model and used when performing a Monte Carlo simulation. The linkages in the current WSIPP model are 
listed in the Appendix.  

4.6e Human Capital Outcomes Affecting Labor Market Earnings via Mental Health Morbidity and Mortality 
The WSIPP model computes lost labor market earnings resulting from mental health morbidity and mortality when there is 
evidence that the linkage is causal. The procedures begin by estimating the labor market earnings of an average person 
with a current DSM mental health disorder. As described in Section 4.2, WSIPP’s model uses national earnings data from the 
U.S. Census Bureau’s Current Population Survey (CPS). The CPS data used in this analysis represent the average earnings of 
all people, both those working and not working, at each age.  

Exhibit 4.6.3 
Labor Market Earnings Parameters for Mental Health Morbidity and Mortality 

Depression Anxiety PTSD 

Gain in labor market 
earnings for never-used vs. 
current disordered users, 
probability density 
distribution parameters 

Expected ratio (mental health 
condition vs. no condition) 1.213 1.256 1.192 

Distribution type Gamma Gamma LogNormal 
Alpha/mean 56.810 54.611 -0.843
Beta/standard deviation 0.008 .011 0.168
Shift 0.785 0.652 0.763

Gain in labor market 
earnings for former users vs. 
current disordered users, 
probability density 
distribution parameters 

Expected ratio (mental health 
condition vs. no condition) 1.213 1.256 1.192 

Distribution type Gamma Gamma LogNormal 
Alpha/mean 56.810 54.611 -0.843
Beta/standard deviation 0.008 .011 0.168
Shift 0.785 0.652 0.763

Using the same methods as for ATOD, for each person at each age, total CPS earnings can be viewed as a weighted sum of 
people who have never had a mental health disorder, plus those who are currently disordered, plus those who were 
formerly disordered but do not currently have a disorder. From the CPS data on the total earnings for all people, the 
earnings of individuals with a current mental health condition at each age, y, is computed with the following equation: 

(4.6.2)   = (1 + ) × 1 + ( × ) + (1 + ) × ( × ) +
The numerator in the above equation contains the selected earnings population as described in Section 4.1. uses our 
modified CPS earnings described in Section 4.1 and shown in Equation 4.2.2. This will typically be Compensation, or the 
average compensation of the population in Washington.

The denominator in Equation 4.6.2 uses the epidemiological variables described above—age of onset probabilities, Oo, 
lifetime prevalence rates, LTP, and current 12-month prevalence rates, CPy, at each age.  
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Valuing Employment for Individuals with Serious Mental Illness. For many intervention programs treating people with 
serious mental illness, the aim is to improve the functioning of those individuals, not necessarily to relieve their mental 
illness itself. Whereas for the mental health conditions of depression, anxiety, and PTSD, we estimate changes in labor 
market earnings via the impact of the program on the mental health condition (as described above) in evaluations of 
intervention programs for those with serious mental illness, the best measure of labor market participation is often 
employment rather than serious mental illness itself. Therefore, we estimate changes in labor market earnings for 
individuals with serious mental illness only in cases where employment is measured. We apply the calculated unit change in 
employment resulting from the program to the expected earnings for a population with serious mental illness, EarnSMI. 
This factor is described in Section 4.2c.  

4.6f Medical Costs from Mental Health 
WSIPP’s model computes healthcare costs incurred (or avoided) with changes in the mental health conditions modeled. The 
inputs for these parameters are shown in Exhibit 4.6.4. They were computed from an analysis of data from the federal 
Medical Expenditure Panel Survey (MEPS). 

Exhibit 4.6.4 
Annual Expected Costs of Mental Health Conditions 

DSM 
ADHD 

DSM 
depression 

DSM 
anxiety Internalizing Disruptive 

behavior Externalizing DSM 
PTSD 

Child 
(age 1-17) 

Annual $ $1,084  $938 $938 $657 $1,817 $1,122 $1,817 
SD  $316  $566 $566 $346  $622  $419  $622 

Year of $  2015  2005 2005 2005 2005 2005 2005 

Adult 
Annual $ $1,084 $1,763 $553 $657 $1,817 $1,122 $1,817 

SD  $316  $915 $526 $346  $622  $419  $622 
Year of $  2015  2011 2011 2005 2005 2005 2005 

Estimates for Mental Health Disorders. MEPS is a nationally representative large-scale survey of American families, 
medical providers, and employers who report on healthcare service utilization and associated medical conditions, costs, and 
payments. Additional information about MEPS can be found in Section 4.3.  

Indicators of mental health status in MEPS are only available for those individuals with a healthcare encounter. To estimate 
total healthcare-related costs associated with a particular disorder, however, it is necessary to include individuals with the 
same condition who do not seek or receive treatment. The 2007 version of the NHIS was the most recent survey to ask adult 
respondents about the presence of mental health conditions. We identified adults with self-reported depression and 
anxiety119 and linked these individuals to healthcare expenditure information from the 2008-2009 MEPS survey.120 Post-
traumatic stress disorder (PTSD) is not identified for respondents in the NHIS or MEPS. To estimate costs for patients with 
PTSD, we used a finding by Ivanova et al. (2011) that the incremental costs of PTSD are 8% higher than those for major 
depressive disorder.121

To assess mental health-related costs for children, we utilized data from the 2003 and 2004 versions of the NHIS. These 
versions of the NHIS were the most recent year that included all 25 questions from the Strength and Difficulties 
Questionnaire (SDQ). The SDQ is a reliable and brief screening tool that rates the presence of four different psychological 
scales for children: emotional symptoms, conduct problems, hyperactivity/inattention, and peer relationship problems. The 
SDQ has been validated for children aged four to 17. Each NHIS household randomly selects one sample adult and one 
sample child, and additional questions are asked about this family member. The SDQ instrument is included in this “Sample 
Child Core” questionnaire. We used the “emotional symptoms” scale to estimate costs for depression and anxiety in 
children and the “conduct problems” scale to estimate costs for disruptive behavior. We also estimate the costs associated 
with two aggregate scales.  

119 During the past 12 months, have you been frequently depressed? During the past 12 months, have you been frequently anxious? 
120 Center for Disease Control and Prevention. National Health Interview Survey. 
121 Ivanova, J., Birnbaum, H., Chen, L., Duhig, A., Dayoub, B., Kantor, E.,  Phillips, G. (2011) Cost of post-traumatic stress disorder vs 
major depressive disorder among patients covered by Medicaid or private insurance. American Journal of Managed Care, 17(8), 
e314-e323. 
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“Internalizing” problems are identified using the sum of the emotional and peer scales, and “externalizing” problems are 
identified using the sum of the conduct and hyperactivity scales. Responses for children in the sample child core 
questionnaire are linked to subsequent healthcare expenditures in the 2004-2005 MEPS survey.  

Recent MEPS survey rounds identify ADHD among children aged five through 17 as a “priority condition.” Survey 
respondents are asked if each child has ever been diagnosed with ADHD. We were, therefore, able to use more recent 2015 
MEPS survey data to estimate the medical costs associated with ADHD. 

There are two distinct challenges related to estimating the cost of health care attributable to a particular condition. The first 
challenge involves accounting for the likelihood of an individual remaining untreated (incur no costs). The second challenge 
stems from skewed data—a common occurrence in healthcare data when a small number of persons have excessive costs. 
To account for these issues, we developed two-part regression models following the methodology outlined in Glick et al.122 
The first part of the model predicts the (dichotomous) probability of incurring healthcare costs, while the second part 
models the actual expenditure (conditional on receiving treatment). Our outcome variable of interest (expenditures) 
excluded treatment costs associated with mental illness (i.e., psychotherapy, antidepressants) but included other inpatient, 
outpatient, emergency room, office visit, and pharmaceutical costs. Mental health-related treatment costs were excluded 
since we were interested in potentially avoidable healthcare costs that might be achieved with an effective intervention. 
Presumably, treatment-related costs would persist following intervention as patients continued to manage their conditions. 
Regression models for each stage included the same set of covariates that might be expected to simultaneously correlate 
with mental illness and inflate total healthcare costs (e.g., age, presence of chronic illnesses, health insurance status, 
education). 

The second part of this approach involved fitting the actual (untransformed) non-treatment expenditures using a 
generalized linear model (GLM). The two-part GLM allows for greater precision of estimated expenditures compared to an 
ordinary least squares (OLS) regression with log-transformed costs.123 Different variance functions can be tested with a two-
part GLM as well. To determine the best-fitting functional family, we employed a modified Parks test,124 which generally 
selected a Poisson distribution, reflecting the skewed nature of the data. Predicted expenditures are then obtained by 
multiplying the probability of having an expenditure (part one) by the estimated cost associated with the condition. Two 
expenditure estimates can be predicted from the model. First, we estimate the predicted expenditures for each person if we 
assume the underlying disorder is present (and other characteristics remain constant). Then, using the same model, we 
estimate expenditures assuming the disorder was not present. Total expenditures attributable to the disorder equal the 
mean difference between these two estimates. All estimates were converted to 2012 dollars using Medical CPI. Our 
regression results can be found in Appendix III at the end of this document. 

Valuing Specific Healthcare costs for Individuals with Serious Mental Illness. As described in the section on 
employment for seriously mentally ill individuals, intervention programs treating people with serious mental illness aim to 
improve the functioning of those individuals, not necessarily to relieve their mental illness itself. Therefore, we developed an 
alternative method of estimating healthcare costs for populations with serious mental illness. For programs measuring the 
specific outcomes of psychiatric hospitalization, general hospitalization, or emergency department visits in seriously 
mentally ill populations, we estimate the change in healthcare costs caused by a program by multiplying the change in the 
specific outcome produced by the program by the expected cost of that outcome for a person with serious mental illness, 
as shown in the following equation: 

(4.6.5)   = ×(1 + )( )
In Equation 4.6.5, HCCostSMI is estimated from the sources listed in Exhibit 4.6.6. In addition, the expected change in 
outcome resulting from a program is based on an expected base rate of that outcome for a seriously mentally ill individual, 
based on the annual likelihood that a seriously mentally ill person will use that service. The sources of cost and base rate 
inputs are displayed in Exhibit 4.6.5. 

122 Glick, H. (2007). Economic evaluation in clinical trials. Oxford: Oxford University Press. 
123 Buntin, M.B., & Zaslavsky, A.M. (2004). Too much ado about two-part models and transformation? Journal of Health Economics, 
23(3), 525-542. 
124 Glick (2007) and Buntin & Zaslavsky (2004). 
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4.7 Valuation of Health Conditions — Obesity and Diabetes 

WSIPP models health conditions (currently limited to diabetes and obesity) following the same general analytic procedures 
described in Section 4.  for mental health disorders. Readers can refer to that section for additional details. WSIPP’s model 
uses an incidence-based costing approach to look at the long-term economic implications of diabetes and obesity, as 
described in Section 4.7d.  

e also model the value of other related outcomes when health conditions (such as diabetes and obesity) are not directly 
measured by outcome evaluations. For example, we examine the economic implications of weight loss through its causal 
link to diabetes. These relationships are discussed in Section 4. . 

4.7a Health Condition Epidemiological Parameters 
For the two health conditions currently modeled (obesity and diabetes), WSIPP’s model begins by analyzing the 
epidemiology of each health condition to produce estimates of the current 12-month prevalence. An estimate of the 
current prevalence of each disorder is central to the benefit-cost model because, for dichotomously measured outcomes, it 
becomes the “base rate” to which program or policy effect sizes are applied to calculate the change in the number of 
avoided mental health “units” caused by the program, over the lifetime following treatment. 

The methods used to compute the current prevalence of health conditions are the same as those used to compute the 
current prevalence of alcohol, tobacco, and other drugs (ATOD) disorders; please see Section 4.5b for formulas and detailed 
descriptions.  

Four parameters enter the model to enable an estimate of the current prevalence of each health condition from age one to 
age 100: 

Lifetime prevalence: the percentage of the population that has a specific health condition at some point during
their lifetime;
Age of onset: the age of onset of the specific health condition;
Persistence: the persistence of the specific health condition, given onset; and
Death (survival): the probability of death by age, after the age of treatment by a program.

Exhibit 4.7.1 displays the current parameters in WSIPP’s model for the first three epidemiological factors, along with sources 
and notes. The death probability information is described later in this section.  

In Exhibit 4.7.2, we provide parameter estimates for computing the prevalence of diabetes and obesity for each age. 
Estimates for diabetes were derived from various sources, described in the notes to Exhibit 4.7.1. Estimates for obesity were 
obtained using the National Longitudinal Survey of Youth (NLSY).125 The NLSY included two cohorts of survey respondents. 
The 1979 cohort comprised young women and men (ages 14-22) born between 1957 and 1964.126 Individuals from this 
cohort were surveyed annually between 1979 and 1994 and biennially after 1994. In the latest interview (2012), survey 
respondents were over 50. The 1997 cohort included respondents born between 1980 and 1984 and were ages 12-17 when 
first interviewed in 1997. The 1997 cohort has been surveyed annually in 15 rounds; the latest interviews took place in 2011-
12 when respondents were approximately 32 years old.  

In each NLSY interview, the physical characteristics of the respondent, such as height and weight, were recorded. We 
calculated a Body Mass Index (BMI) figure for each individual using the formula: weight (lb) / [height (in)]2 x 703. To 
determine standardized BMI scores for children and adolescents aged 20 or younger, we utilized 2000 Centers for Disease 
Control (CDC) growth charts.127 Based on CDC classifications, youth with an age-adjusted BMI over the 85th percentile were 
considered overweight, while those above the 95th percentile were classified as obese. For adults, a BMI above 25 was 
categorized as overweight, and obese was defined as a BMI score above 30. 

125 Bureau of Labor Statistics. National Longitudinal Surveys. 
126 National Longitudinal Surveys. National Longitudinal Survey of Youth 1979. 
127 Centers for Disease Control and Prevention. CDC Growth Charts. 
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We examined the effect of test scores on graduate rates using three sets of models: 1) changes in test scores between 7th and 8th 
grade, 2) changes in scores between 8th and 10th grades, and 3) test retake scores in 11th grade.153 These models produced roughly 
comparable estimates for the effect of assessment scores on graduation. The models that focus on 8th- and 10th-grade scores have 
the most observations, and we used these results for inputs to the benefit-cost model. 

We ran linear probability models to estimate the effect of 10th-grade test scores on graduation status, controlling for 8th-grade 
test scores and other observed student characteristics.154 The models did not fully control for unobserved student characteristics, 
and the extent to which estimates reflect cause-and-effect remains, to a degree, uncertain. For the analysis, the assessment scores 
were converted to Z-scores (mean 0, standard deviation 1). The difference in Z-scores between 8th and 10th grade reflects the 
change in a student’s assessment scores. We estimated separate models for math and reading test scores. We also estimated 
separate models for low-income students.155 Math estimates were based on observations for 114,221 students; reading estimates 
were based on data for 115,557 students. The basic equation estimated is shown below. 

(4.8.1)    =   +  +   +   +   +   +   

Where: 
 = 1 if student graduates, 0 if not 

= change in Z scores for student i = -  
= math (or reading) Z-score for 10th grade for student i 

= math (or reading) Z-score for 8th grade for student i 
= a vector of student characteristics (free or reduced-price meal eligibility history, English language status, special 

education status, gender, race/ethnicity) 
= year fixed effects for the 10th grade assessment year 

Exhibits 4.8.5 and 4.8.6 summarize the estimated effects of math and reading test scores on graduation status. The effects 
are determined by 1 and 2.156 1 is the coefficient for the change in Z-scores. 2 is the coefficient for an interaction term 
that allows the effect of test score growth to vary with the initial (8th-grade) score.

Exhibit 4.8.5 
Estimated Effects of Changes in Test Scores on Likelihood of High School Graduation for All Students 

Math Reading
Coefficient Standard error Coefficient Standard error 

∆Zi  0.0961 0.0021 0.0612 0.0015 
∆Zi 8i -0.0172 0.0017 0.0001 0.0010 

Note:   
The regression models also control for student characteristics and initial-year test scores. Robust (to heteroskedasticity) standard 
errors are estimated. 

Exhibit 4.8.6 
Estimated Effects of Changes in Test Scores on Likelihood of High School Graduation for Low-Income Students 

Math Reading
Coefficient Standard error Coefficient Standard error 

∆Zi  0.1337 0.0033  0.0973 0.0026 
∆Zi 8i -0.0046 0.0031 -0.0022 0.0017 

Note: 
The regression models also control for student characteristics and initial-year test scores. Robust (to heteroskedasticity) standard 
errors are estimated. 

153 Many, but not all, students who did not meet assessment standards in 10th grade retake exams in 11th grade. 
154 We estimate robust standard errors for the linear probability models. We also estimated logistic regression models and 
inferences were comparable.  
155 Low-income students are defined as ever having been eligible for free or reduced-price meals. 
156 The effect of a change in test score is given by d(graduation)/d(∆Z) = β1 + β2∙Z8i. 
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The full equation for the value of a high school education is displayed in Equation 4.8.2.

(4.8.2)   = × (1 + ) × ( × (1 + ) ) ×× % ×   + ( × (1 + ) × ( × (1 + ) )× )+ ( 4 × (1 + 4 ) × ( 4 × (1 + 4 ) )× 4 ) × %4 × 4 ) ×× (1 + )
For each year (y) throughout a person’s working career, the expected earnings gain from graduating from high school versus 
not graduating from high school, EarnGainHSG, is the product of:

a) The observed earnings of high school graduates in each year, EarnHSGy minus the earnings of someone who did
not graduate high school, BaselineEarny, multiplied by the percentage of high school graduates who do not pursue
further education, %HSG, multiplied by the high school graduation causal factor, EarnHSGCF, multiplied by one plus
the relevant real earnings escalation rate for high school graduates (EscHSG), raised to the number of years after
program participation, multiplied by the fringe benefit rate for high school graduates (FHSG), multiplied by one plus
the relevant fringe benefit escalation rate for all people (EscFHSG), raised to the number of years after program
participation, multiplied by the ratio of state-to-national earnings for high school graduates (StateAdjHSG); plus

b) The observed earnings of people with some college in each year, EarnSomeColy, multiplied by the percentage of
high school graduates who pursue some college160, %SomeCol, multiplied by the “some college” graduation causal
factor, SomeColCF, multiplied by one plus the real earnings escalation rate for those who pursue some college
(EscSomeCol), raised to the number of years after program participation, multiplied by the fringe benefit rate for
those who pursue some college (FSomeCol), multiplied by one plus the relevant fringe benefit escalation rate for
those who pursue some college (EscFSomeCol), raised to the number of years after program participation, multiplied
by the ratio of state-to-national earnings for those with some college (StateAdjSomeCol); plus

c) The observed earnings of people with college degrees in each year, Earn4yrDegy, multiplied by the percentage of
high school graduates who obtain a 4-year degree, %4yrDeg, multiplied by the 4-year degree causal factor,
Earn4yrDegCF, multiplied by one plus the real earnings escalation rate for those who obtain a 4-year degree
(Esc4yrDeg), raised to the number of years after program participation, multiplied by the fringe benefit rate for those
who obtain a 4-year degree (F4yrDeg), multiplied by one plus the relevant fringe benefit escalation rate for those
who obtain a 4-year degree (EscF4yrDeg), raised to the number of years after program participation, multiplied by
the ratio of state-to-national earnings for those with 4-year degrees (StateAdj4yrDeg); where

d) The BaselineEarn is the observed earnings of people who do not graduate from high school in each year,
EarnNHSGy, multiplied by one plus the real earnings escalation rate of people who do not graduate from high
school (EscNHSG), raised to the number of years after program participation, multiplied by the fringe benefit rate of
people who do not graduate from high school (FNHSG), multiplied by one plus the relevant fringe benefit
escalation rate of people who do not graduate from high school (EscFNHSG), raised to the number of years after
program participation, multiplied by the ratio of state-to-national earnings for non-high school graduates
(StateAdjNHSG);

e) The product is then multiplied by a factor to apply the Implicit Price Deflator for the base year dollars, IPDbase,
chosen for the overall benefit-cost analysis relative to the year in which the Current Population Survey data are
denominated, IPDcps., multiplied by one plus the parameter for economic gain from human capital externalities,
HCEXT. 161

160 “Some college” includes those who enrolled but did not obtain a 2 year degree and those who obtained a 2 year degree or 
other degree but did not obtain a 4 year degree. 
161 During full years when students are in college, we do not apply the externality multiplier to their decreased earnings relative to 
non-college attendees. That is, we do not monetize negative human capital externalities.  
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The gain in the present value of lifetime earnings from high school graduation is then estimated with this equation: 

(4.8.3)  = ×(1 + )
For each year from the age of program participation to age 65, the difference in earnings between high school graduates and 
non-high school graduates is multiplied by the increase in the number of high school graduation “units” at age 18 (in 
percentage points), Unitshsg, caused by the program or policy. The calculation of the units variable is described in Chapters 2 
and 3. The numerator in the equation is then discounted to the age of the program participant (age) with the discount rate (r) 
chosen for the overall benefit-cost analysis.  

Part of the benefit of the labor market gains from high school graduation comes from a college education. We estimate the 
costs of obtaining that education. These calculations are described in Section 4.9c. 

4.8c Valuation of Earnings from Increases in K–12 Standardized Student Test Scores 
For any program that measures direct gains in student standardized test scores or linked outcomes, we use the Current 
Population Survey (CPS) earnings data, described in Section 4.2, and other parameters, described in Section 4.8a, to 
estimate the expected gain in life cycle labor market earnings.  

First, using the following equation, we estimate the present value of lifetime earnings for all people. Basic CPS earnings are 
adjusted for long-run real escalation and fringe benefit rates and are converted into base year dollars, as described in Section 
4.2. For each year, y, from the age of a program participant to age 65, the modified annual CPS earnings, as described in 
Equation 4.2.2, Compensation, are multiplied by the degree of correlation, TSCF, between a one standard deviation gain in 
student test scores and the related percentage increase in labor market earnings, multiplied by one plus the parameter for 
economic gain from human capital externalities, HCEXT.(4.8.4)  = × (1 + ) × ( × (1 + ) )× × × × (1 + ) 

The present value gain in earnings is then estimated. For each year from the age of program participation to age 65, the 
modified earnings are multiplied by the increase in the number of test score “units.” The test score units are measured at 
age 17 and are the standard deviation test score units caused by the program or policy. The calculation of the units variable 
is described in Chapters 2 and 3. The numerator in the equation is then discounted to the age of the program participant 
with the discount rate, r, chosen for the overall benefit-cost analysis, as given by the following equation:  

(4.8.5)  = ×(1 + )
The Relationship Between Gains in Student Test Scores and Labor Market Earnings. To evaluate outcomes that measure 
gains in student standardized test scores, the model contains a parameter and standard error to measure how a one 
standard deviation gain in test scores relates to a percentage increase in labor market earnings. WSIPP’s initial review of the 
literature describing these relationships was in 2013. The standard error for this input is used in Monte Carlo simulations (see 
Chapter 6). For these two parameters, we use regression results from Hall & Farkas (2011).162 They estimate multi-level 
models of cognitive ability (measured with standardized test scores) and attitudinal/behavioral traits (sometimes called non-
cognitive skills) on log wages with data from the National Longitudinal Survey of Youth (NLSY79).163 Their results are useful 
for the benefit-cost model because the cognitive ability scale they create measures several areas (word knowledge, 
paragraph comprehension, math knowledge, and arithmetic reasoning) often found in the program evaluation literature.  

162 Hall, M. & Farkas, G. (2011). Adolescent cognitive skills attitudinal/behavioral traits and career wages. Social Forces, 89(4), 1261-
1285. 
163 We include both the direct effect of test scores on wages as well as the indirect effect of test scores on wages through increased 
educational attainment. 
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Studies Used in Test Score Fadeout Analysis: 
 

Journal of Education for Students Placed at Risk, 8
The effects of Texas's targeted pre-kindergarten program on academic performance.

Economics of Education Review, 37
The Journal of Human Resources, 36

Educational Evaluation and Policy Analysis, 10
Abbott preschool program longitudinal effects study: Fifth grade follow-up.

The Journal of Human Resources, 12
Child 

Development, 60

Developmental Psychology, 37
The American Economic Review, 85

American Economic Journal: 
Applied Economics, 1

.), A report 
on longitudinal evaluations of preschool programs, Volume 1: Longitudinal evaluations (

The APPLES blossom: Abbott Preschool Program Longitudinal Effects Study (APPLES) 
preliminary results through 2nd grade

The Abbott Preschool Program longitudinal effects study (APPLES): Interim 
report.

Fiscal Studies, 26
The Journal of 

Human Resources, 40
Developmental 

Psychology, 41
Science, 320

Inference with imperfect randomization: The case of the Perry Preschool program

A report on 
longitudinal evaluations of preschool programs, Volume 1: Longitudinal evaluations

Longitudinal effects of the Arkansas Better Chance program: Findings from kindergarten and 
first grade.

The effects of the Arkansas Better Chance program on young children's school 
readiness.

Continued impacts of New Mexico pre-k on children's readiness for 
kindergarten: Results from the third year of implementation

Study of early education in Texas: The relationship of pre-K attendance to 3rd grade test 
results.

Longitudinal effects of the Arkansas Better Chance program: Findings from first grade 
through fourth grade.

Developmental Psychology, 24



Child Development, 61
Evaluation of the Tennessee voluntary prekindergarten program: End of 

pre-K results from the randomized control trial.

Economics of Education Review, 26
Early 

Childhood Research Quarterly, 22
Economics of 

Education Review, 26
Findings from the Michigan School Readiness Program 6 to 8 follow up study.

Long-term effects of the North Carolina More at Four pre-kindergarten program: Children's 
reading and math skills at third grade.

Evaluation of the North Carolina More at Four Pre-Kindergarten Program.

Head Start impact study: Final report. 

Third Grade Follow-Up to the Head Start 
Impact Study: Final Report 

Evaluation Review, 19
Evaluation of the Head Start Program: Additional evidence from the NLSCM79 data

). Significant benefits: The High/Scope Perry Preschool Study through age 27. 

The 
Journal of Educational Research, 62  

Child 
Development, 61

Child Development, 84
Journal 

of Policy Analysis and Management, 27
Effects five years later: The Michigan School Readiness Program evaluation through age 10.

Developmental Psychology, 47

Child Development, 53
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Exhibit 4.9.1 
Distribution of Higher Education Achievement 

General 
population 

Low-income 
population 

2-year
college

4-year
college

2-year
college

4-year
college

High school students 
Percentage who enroll in college 21.20% 24.88% 18.36% 13.60% 
Of those who enroll, percentage who graduate 31.57% 67.79% 29.34% 60.23% 

High school graduates 
Percentage who enroll in college 27.14% 31.86% 27.00% 20.00% 
Of those who enroll, percentage who graduate 31.57% 67.79% 29.34% 60.23% 

2-year college enrollees
Percentage who graduate from 2-year institution 31.57% 29.34% 
Percentage who transfer to 4-year institution 19.18% 19.18% 
Of those who transfer, percentage who graduate from
a 4-year institution 56.00% 56.00% 

4-year college enrollees
Percentage who graduate from 4-year institution 67.79% 60.23% 

We use data from the State of Washington Education Research & Data Center (ERDC) to estimate the baseline percentage 
of high school graduates enrolling in a 2-year program, enrolling in a 4-year program, or not enrolling in higher education. 
Calculations are based on the 2014 enrollment percentages in ERDC’s High School Feedback Reports, which measure 
college enrollment in the 12 months following high school graduation.170 Estimates for low-income students are based on 
enrollment percentages for students receiving free- or reduced-price lunch. 

We estimate the average college graduation and transfer rates using data from the Integrated Postsecondary Education 
Data System (IPEDS) weighted by the number of undergraduates at the college. We calculate the proportion of students 
enrolled at any 4-year institution in Washington (public or private) graduating within six years using data on a cohort of 
students entering college in the 2010-11 academic year. We calculate the proportion of 2-year college enrollees who earn 
an associate’s degree within three years for a cohort of students entering a Washington State 2-year institution in the 2013-
14 academic year. We also calculate the proportion of students enrolled in a 2-year college who transfer to a 4-year college 
within three years, which we obtain using the same IPEDS data. Estimates for 4-year and 2-year low-income students are 
based on a subset of students who receive the federal Pell Grant, a grant for low-income students. We then use data from a 
National Student Clearinghouse Research Center report to determine the proportion of transfer students who graduate 
with a bachelor’s degree.171 

Exhibit 4.9.2 illustrates a typical Washington high school graduate’s projected educational pathways for the baseline 
distribution. The first panel of the tree illustrates the percentage of high school graduates we estimate enroll in 2-year or 4-
year colleges. The second panel of the tree shows the proportion of students that graduate and/or transfer, conditional on 
their initial enrollment decision. The final panel of the tree represents the final baseline distribution of high school 
graduates who we estimate obtain some college attainment (2- and 4-year), an associate’s (2-year) degree, or a bachelor’s 
(4-year) degree approximately six years after graduating high school.  

170 We use 2016 as it is the most current enrollment data at the time of the calculation. 
171 Shapiro, D., Dundar, A., Ziskin, M., Chiang, Y., Chen, J., Harrell, A., & Torres, V. (2013). Baccalaureate attainment: A national view 
of the postsecondary outcomes of students who transfer from two-year to four-year institutions. National Student Clearinghouse 
Research Center. 
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Exhibit 4.9.2
Higher Education Pathways Example – All High School Graduates

We calculate the degree attainment by multiplying the percentage enrolling by the probability of graduating conditional on 
enrollment. We multiply enrollment by the percentage not graduating conditional on enrollment to estimate some college 
attainment. When a student can arrive at a final education level through multiple paths, we sum the percentage at a final
level across all possible paths. For example, to arrive at the percentage of students with a 4-year degree, we calculate the 
percentage with a 4-year degree through the direct path as the percentage enrolling in a 4-year institution (32%) multiplied 
by the percentage graduating conditional on enrolling in a 4-year institution (32% x 69% = 22%). We also calculate the 
percentage graduating with a 4-year degree for those who start at a 2-year institution as the percentage enrolling in a 2-
year institution, multiplied by the percentage of 2-year enrollees who transfer to 4-year institutions, multiplied by the 
percentage of transfer students who graduate (29% x 19% x 56% = 3%). We then calculate the percentage of students with 
a 4-year degree as the sum of these two paths (22% + 3% = 25%).

Estimating the New Distribution of Educational Attainment Levels. Our ultimate goal is to estimate the change in 
educational attainment due to program participation. To estimate that effect, our model allows us to examine four different 
types of educational attainment. First, participation in the program educational attainment. First, participation in the 
program could affect the percentage of high school students who attain a 2-year or 4-year degree. Second, program 
participation may affect the enrollment of high school graduates in postsecondary education. Third, for those already 
enrolled, program participation can change the percentage of enrolled students who graduate. Fourth, for students 
enrolled in a 2-year institution, program participation can change the transfer rate or graduation rate from a 4-year 
institution.  
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(4.9.1) = × (1 2 )  × (1  )× 2 × (% 2 % 2 )+ × (1 4 )  × (1  )× 4 × (% 4 % 4 )+ 2 × (1 2 )  × (1  )× 2 × (% 2 % 2 )+ 4 × (1 4 )  × (1  )× 4 × (% 4 % 4 ) ×
 (y) 

 (EarnGainHE)   

%NewDist(j) - %Baseline(j),

ModEarn(j) y

In(j)y

BasePopEarny

InSchoolBasey,  
d) The causal factor determined from the two populations from 

 

 (4.9.2)  = (1 + )  
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(4.9.4) = × (1 + )(1 + )
4.9d Determining the Change in the Distribution of Persistence in the Postsecondary Persistence Model 

Estimating the Baseline Persistence Levels. 
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Persistence into second year 83% – 83% 89% 
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persistence 
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Interstitial 
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Persistence into second year 83% -4 79% 79% 
Persistence into third year 74% 15 89% 79% 

Converting Persistence Measures to Terminal Levels of Education

  Terminali,l = Persisti,l -  Persisti,l+1 

 l = Terminaln,l – Terminalb,l

Persisti,t

Terminali,l
l 
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Number of Years of Completed Higher Education. 

Exhibit 4.9.12 

Educational pathway Years 

Estimating the Returns to an Additional Year of Higher Education. 



Exhibit 4.9.13 

Outcome  2-year 
degree 

4-year 
degree 

(4.9.7)  = (( ×  , +  × 1 ×  ,  + ×  2 ×  ,  + × 3 ×  ,  +× 4 × ,  + × 5 ×  , ) ×

 (4.9.8)  = (1 + )  

4.9f Estimating Costs of Persistence 

(4.9.9) = ( × ( , ×  , +  , ×  ,  +  , ×  ,  +  , ×  ,  + , ×  ,  + , ×  , ))
The American 

Economic Review, 85
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4.10  Valuation of Child Abuse and Neglect Outcomes  
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We use the following variables to compute the cumulative likelihood of CAN at age y. 

Victimsi —the number of victims of a given age i reported by NCANDS in a year,  
Popi—the national number of children of age i,  
NewVici—the proportion of reported victims are new victims according to NCANDS (we set this parameter to one for 
children in their first year; it otherwise does not vary by age),  
NewEligi —the proportion of children at age i who we estimate were not victims at a previous age; that is, they are eligible 
to be first-time victims at age i.  (4.10.2) NewEligi = NewEligi-1 – CanPrevi-1 

This general prevalence curve also forms the basis for our “low-income” sample. For the model, we estimate the increased 
odds of CAN for high-risk populations by taking a weighted average of the results of five studies that compared the 
likelihood of CAN in higher-risk populations versus lower-risk control groups (see Exhibit 4.10.2).192 

Exhibit 4.10.2 
Odds Ratios for Child Abuse and Neglect: High-Risk Populations 

For the “indicated” population (children already in the child welfare system), we estimate the likelihood of recurrence of 
abuse or neglect. For this estimate of our treatment population, we use Washington State child welfare data rather than a 
national source; the results are displayed in Exhibit 4.10.1. We use child welfare history data from two birth cohorts in 
Washington State (FY 1998 and FY 2000) to estimate the proportion of those children who, after receiving one accepted 
referral, subsequently receive another accepted referral over time.193 We analyze the proportion of children, first referred by 
age 4, who experienced a recurrence of abuse or neglect over a seven-year follow-up period, shown in Exhibit 4.10.3. We 
then plot a logarithmic curve with those data to predict the likelihood of a recurrence over up to 17 years after the initial 
incident.  

192 Lealman, G.T., Phillips, J.M., Haigh, D., Stone, J., & Ord-Smith, C. (1983). Prediction and prevention of child abuse—An empty hope? The 
Lancet, 321(8339), 1423-1424; Murphey, D.A & Braner, M. (2000). Linking child maltreatment retrospectively to birth and home visit 
records: An initial examination. Child Welfare, 79(6), 711-728; Kotch, J.B., Browne, D.D., Dufort, V., Winsor, J., & Catellier, D. (1999). 
Predicting child maltreatment in the first 4 years of life from characteristics assessed in the neonatal period. Child Abuse and Neglect, 23(4), 
305-319; Hussey, J.M., Chang, J.J., & Kotch, J.B. (2006). Child maltreatment in the United States: Prevalence, risk factors, and adolescent
health consequences. Pediatrics, 118(3), 933-942; Brown, J., Cohen, P., Johnson, J.G., & Salzinger, S. (1998). A longitudinal analysis of risk
factors for child maltreatment: Findings of a 17-year prospective study of officially recorded and self-reported child abuse and neglect.
Child Abuse and Neglect, 22(11), 1065-1078.
193 WSIPP analysis of DSHS CAMIS data for FY 1998 and FY 2000 birth cohorts.

Study 
Number of 

participants in 
study 

Odds 
ratio High-risk population 

Lealman et al. (1983) 2,802 3.72 Mothers under 20, with late prenatal care, or unmarried 
Murphey & Braner (2000) 29,291 2.45 Teen mothers or eligible for Medicaid 
Kotch et al. (1999) 708 1.36 Receiving income support 
Hussey et al. (2006) 10,262 1.06 Income less than $15,000 
Brown (1998) 644 1.44 Low income 
Total  43,707 2.175 (Weighted average) 
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Exhibit 4.10.4 

Age or 
follow-
up year

General population 
given CAN (annual, 

by age) 

Indicated 
population (annual, 
by follow-up year 

since first removal) 

Children at 
“imminent risk” of 

removal 
(cumulative, by 
follow-up year) 

Children with serious 
emotional disturbance 
(SED) (cumulative, by 

follow-up year) 

 

 

 

 



 
4.10b CAN and OoHP System Cost Parameters 
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Exhibit 4.10.5 
The Estimated Average Public Cost of a Child Protective Service Case Accepted for Investigation, 

State of Washington (in 2016 Dollars) 

Number of 
instances 

Year of 
data 

Per-child 
cost 

($2016) 

Probability 
of receiving 
this service 

Expected 
cost per 
accepted 

case 
($2016) 

Child Protective Services (CPS) 
Referrals (children) accepted for investigation 44,2461 2011 $5112 100% $511 
Police involvement 8,0533 2008 $1,1324 18.2% $206 
Juvenile court dependency case involvement 4,8645 2012 $4,5086 19.9% $895 
In-home services (not out-of-home placement)  44,2467 2011 $2867 100% $286 

Child welfare services 
Percentage of protective custody placements that are CPS 96.02%8

Protective custody (foster care new placements) 5,5759 2011  $19,27110 21.9% $4,213 
Adoption 1,5011 2011  $50,44411 6.1% $3,092 
Juvenile court termination case involvement 1,70512 2012 $4,6076 7.0% $321 

TOTAL: Expected present value cost of an accepted CPS case $9,524 
Addendum: Expected present value cost of an out-of-home placement, conditional on an out-of-home placement  $34,261 
Addendum: Expected present value cost of an out-of-home placement for a child with serious emotional disturbance (SED)13  $9,182 
Addendum: Variation in child abuse and neglect system costs for triangle distribution  50% 

Notes: 
1 WSIPP analysis of Washington State 2011 DSHS Children’s Administration Data. 
2 WSIPP analysis of Washington State 2011 DSHS Children’s Administration Data. Average expenditures classified for “Child Protective Services case 
management" on a per-child basis. 
3 Percentage (18.2%) of referrals from police sources, all states, applied to the number of total accepted referrals in 2011. From Administration on 
Children, Youth and Families (2015) Child Maltreatment 2015, Exhibit 2-C. 
4 Marginal operating cost of an arrest for a misdemeanor from the WSIPP crime model. 
5 Washington State Office of the Administrator of the Courts, 2012, Juvenile dependency filings. 
6 WSIPP calculated an average number of hearings per case from AOC court dockets. Hearings are multiplied by WSIPP analysis of average cost 
per hearing (based on projected length in hours and the hourly wages for the people estimated to be involved in each hearing). 
7 WSIPP used the DSHS EMIS database, “Family-Focused Services,” in 2011, which are summed and then divided by the number of accepted 
referrals for a per-child estimate. 
8 Based on WSIPP analysis of DSHS Children’s Administration data. 
9 Based on WSIPP analysis of DSHS Children’s Administration data. The number reflects children entering foster care for reasons other than child 
behavior.  
10 Based on WSIPP calculation. Using DSHS Children’s Administration data, WSIPP calculated the average number of days of placement in either 
relative placement or protective custody. The proportion of relative placements was multiplied by the calculated daily TANF rate of $1 (2016), while 
the proportion in protective custody was multiplied by $40 (2013), a daily rate estimate from DSHS. This average rate per day was multiplied by the 
average days of placement to determine the cost of placement. WSIPP added those values to the calculated cost of case management derived 
from DSHS Children’s Administration data to create the total dollars for protective custody.  
11 WSIPP calculation of total adoption support per case, estimated from a length of adoption from DSHS data and a monthly payment rate 
reported Interstate Compact on the Placement of Children, Washington FY2012 Children’s Administration data. 
12 Washington State Office of the Administrator of the Courts, 2012, Juvenile termination filings. 
13 The cost of out-of-home placement for SED children is based on a WSIPP analysis of Washington State data, taking into account the cost of 
Behavioral Rehabilitation Services (BRS—residential treatment for children) and the average length of stay in such treatment. Cost data was 
derived from the DSHS Children’s Administration EMIS reporting system (average monthly per-child ongoing placement services costs for FY11), 
and length of stay was estimated from DSHS CAMIS data for children removed from the home for behavior, drug, or alcohol problems between 
January 1, 1999, and January 1, 2005. 



Sources of CAN and OoHP costs. 

Exhibit 4.10.6 

 State Local Federal 
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4.10c CAN Victim Cost Parameters 

Pediatrics, 107



Exhibit 4.10.7 

 
 Medical and 

mental 
health 
costs(1) 

 
Quality of life 

costs 

 
Number of 

victims*

 (1) (2) (3) 
Type of child abuse and neglect    

Distribution of costs by payer  

$951(4) $0(4) 
$951(5) $22,948(5) 

State Local Federal 
 

 Ibid
Victim costs and

consequences: A new look

4.10d Procedures to Estimate CAN and OoHP System and Victim Costs 

Child Abuse and Neglect Resources

SpreadFactor 



(4.10.3)    $= × × ( + ) ×  

(4.10.4)    $= × × (    +    ) ×  

b—

y— y tage tage
y

tage—

CWSCost—

CPSCost—

CAN Direct Victim Costs —

CAN Indirect Victim Costs—

ProbOccurancey—

y 

ProbOccurancey

SpreadFactory.— y
SpreadFactorSystem

SpreadFactorVictim

Unit y — y

Total CAN System and Victim Costs. 

(4.10.5)   = (  $ +  $ )(1 + )( )



 
4.10e Human Capital Outcomes—Labor Market Earnings and Deaths Attributed to CAN 
Labor Market Earnings 
 

Exhibit 4.10.8 

 
Gain in labor market 

earnings for prevention 
of CAN vs. CAN 

experiences 

Gain in labor market 
earnings for CAN 

intervention vs. further 
CAN experiences 

Deaths Attributed to CAN. 

  

  



Exhibit 4.10.9 

Age group Years in age 
group 

CAN attributed 
deaths in U.S. 

All deaths in 
U.S. U.S. population 

 
4.10f Linkages: CAN and Other Outcomes 

4.11 Valuation of Crime Outcomes  
 



Criminal patterns for different populations (Section 4.11a)—

Criminal justice system probability and length of resource use (Section 4.11b)—

Victimizations per trip (Section 4.11c)—

Criminal justice system and victim per-unit costs (Sections 4.11d and 4.11e)—

4.11a Criminal Patterns for Different Populations 

201

Crime Parameters. 

Cumulative Conviction Rate. 

Total Trips through the System.

 

Trip Type Probability.
 

Trip Timing.



Exhibit 4.11.1 

Population 
Number 

of follow-
up years 

Number of 
trips in 

follow-up 
period 

Cumulative recidivism/crime 
over the period 

Hazard rate: timing of  
recidivism/crime 

Crime base population 
parameters Murder 

Felony 
sex 

offenses 
Robbery Aggravated 

assault 
Felony 

property 

Felony 
drug/ 
other 

Misde- 
meanor 

Criminal Justice-Involved Populations. 

 
General Population. 

Standards for improving research effectiveness in adult and juvenile justice. ( . 

Washington's offender accountability act: Department of Corrections' static risk instrument 

Assessing risk for re-offense: Validating the Washington State juvenile court assessment.



General Population of Adults. 

 
General Population of Low-Income Individuals. 

Base y

(4.11.1)  =  ×1 + ×

  

National Survey on Drug Use and Health, 2009



Exhibit 4.11.2 

Type of arrest 
Any Violent Property Drug Other 

 
Female Populations—General and Low-Income. 

Exhibit 4.11.3 

Type of arrest 
Any Violent Property Drug Other 

 
  



4.11b Criminal Justice Probability and Length of Resource Use 

 

207

Juvenile Detention (with Local or State Sentence). 

208

Juvenile Local Supervision. 

Juvenile State Institution

Juvenile State Supervision. 

Adult Jail, with Local Sentence. 

Adult Jail, with Prison Sentence. 

Washington State juvenile courts: Workloads and costs (Doc. No. 97-04-1201). 



Adult Community Supervision and Adult Post-Prison Supervision. 

Adult Prison. 

215

216

Technical Violations.

Age When a Juvenile Is First Tried in Adult Court. 



Exhibit 4.11.4 

Resource Murder 
Felony 

sex 
crimes 

Robbery Aggravated 
assault 

Felony 
property 

Felony 
drug/ 
other 

Misdemeanor 

Probability of resource use, given a crime (by type of crime) 

Number of years of resource use, if the resource is used (by type of crime)  

Age when a juvenile is first tried in adult court 

  



4.11c Estimates of Victimizations per Trip 

Known Victims per Trip. 

 

 Exhibit 4.11.5 

    Trip type: Most serious crime associated with a trip 

   

Victim type: 
Victims per 

trip type 

Additional Victims per Trip. 



Exhibit 4.11.6 

 Victim type 

FBI UCR data Murder Rape Robbery Aggravated 
assault Burglary Theft 

Motor 
vehicle 
theft 

Years of 
data 

Victimization numbers 

 Murder 
Felony 

sex 
crime 

Robbery Aggravated 
assault Felony property

Criminal Victimization in the United States, 2006 
Statistical Tables. 

 
Number of Statewide Crimes Reported to the Police  

Multiplicative Adjustment to Align UCR Data with Washington Felonies. 

 

Percentage of Crimes Reported to the Police. 

riminal victimization in the United States, 2006 statistical tables: National crime victimization 
survey

Sexual assault of young children as reported to law enforcement: Victim, incident, and offender characteristics 

Criminal victimization



Percentage of Other Crimes to Assign to Known Trips. 

222

Variance in Ratios of Other Victims per Trip.

Exhibit 4.11.7 

    Trip type: Most serious crime associated with a trip 

    

Victim type: 
Victims per trip 
type 

Exhibit 4.11.8 

    Trip type: Most serious crime associated with a trip 

  

Victim type: 
Victims per trip 
type 

4.11d Criminal Justice System Per-Unit Costs   



marginal

 
Marginal Costs and Escalation. 

224

(4.11.2) =  ( / ) /
FV PV N



Exhibit 4.11.9 

Resource Murder 
Felony 

sex 
crimes 

Robbery Aggravated 
assault 

Felony 
property 

Felony 
drug 

Misde-
meanor 

Year 
of 

dollars 

Annual 
real 

escalation 
rate 

Per-unit 
cost 

variation 

 
Police and Sheriff’s Office Per-Unit Costs. 

 

  

 Uniform crime reporting program data [United States]: County-level 
detailed arrest and offense data



Exhibit 4.11.10 

 
Exhibit 4.11.11

FV PV N



 
 

Exhibit 4.11.12 

Model number 
(1) (2) 

Dif.StatewidePoliceCost Dif.StatewidePoliceCost 

 
Local Adult Jail Per-Unit Costs. 

 
 

  



Exhibit 4.11.13 

FV
PV N



Exhibit 4.11.14 

Model 
number 

(1) (2) Jail 
Expend 

Dif.Jail 
Expend 

Dif.Jail 
Expend 

Dif.Jail 
Expend 

Jail 
Expend 

Jail 
Expend 

Dif.Jail 
Expend 

Jail 
Expend 

Dif.Jail 
Expend 

Jail 
Expend Dif.Jail 

Expend 
Jail 

Expend 

 
Local Juvenile Detention Costs. 



 
Exhibit 4.11.15

FV
PV N

  



Exhibit 4.11.16 

Model number 

(1) 
Dif.Local 
Juvenile 

Detention 
Expend 

(2) 
Dif.Local 
Juvenile 

Detention 
Expend 

(3) 
Dif.Local 
Juvenile 

Detention 
Expend 

(4) 
Local Juvenile 

Detention 
Expend 

(5) 
Local Juvenile 

Detention 
Expend 

(6) 
Local Juvenile 

Detention 
Expend 

(7) 
Local Juvenile 

Detention 
Expend 

 

 
Local Juvenile Probation Per-Unit Costs. 
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Exhibit 4.11.17

State Juvenile Rehabilitation Administration (JRA) Per-Unit Costs. 

 



Exhibit 4.11.18 

 
 
 

FV PV N

  



Exhibit 4.11.19 

Model number 
(1) (2) (3) 

Dif.JRA institution 
expenditures 

Dif.JRA institution 
expenditures 

Dif.JRA institution 
expenditures 

 

 
JRA Parole Costs. 

 
Exhibit 4.11.20

 
 
 



FV PV N

Exhibit 4.11.21 

Model number 
(1) (2) (3) (3) 

Dif.JRA parole 
expenditures 

Dif.JRA parole 
expenditures 

JRA parole 
expenditures

JRA parole 
expenditures

State Department of Corrections (DOC) Per-Unit Costs. 



Exhibit 4.11.22 

Legislative session Marginal cost per prison bed 

 
Exhibit 4.11.23 

 

 
  



FV PV N

 
Community Supervision Operating Costs.  

Exhibit 4.11.24 

 
 

FV
PV N



Exhibit 4.11.25 

Model number 

(1) (2) (3) 

Dif.DOC supervision 
expenditures 

Dif.DOC supervision 
expenditures 

Dif.DOC 
supervision 

expenditures

 
Superior Courts and County Prosecutors Per-Unit Costs. 

 

  



Exhibit 4.11.26

 

FV PV N
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Exhibit 4.11.27

Model number 
(1) 

Dif.Court expenditures 

 
Capital Costs. 

n i PV

(4.11.3)   =  1 (1 + )
 
Jail Capital Costs. 230

Local Detention Capital Costs. 
 

JRA Capital Costs. 

Prison Capital Costs. 

 
  



Exhibit 4.11.28 

Resource Capital cost 
per unit 

Year of 
dollars 

Finance 
years 

Per-year 
capital cost 
calculation 

Criminal Justice Costs by Funding Source. 

Exhibit 4.11.29 

Operating Capital 

  State Local Federal State Local Federal 



4.11e Victimizations Per-Unit Cost 

 

Tangible

Intangible

Drug and Alcohol Dependence, 108
Journal of Quantitative Criminology 25

Victim costs and consequences: A new look



Exhibit 4.11.30 

 Resource Murder Felony sex 
crimes Robbery Aggravated 

assault 
Felony 

property 

Year of 
dollars 

(of data) 

 

4.11f Procedures to Estimate Criminal Justice System and Victimization Events 

Criminal Justice System Resources r

 (4.11.4)   $= × × (1 + )( )
× × × ×  

 

 CjsResourceCostrc. 
 

 
C—

 
 
F—

B—

CjsEventbcf —

CrimeEventycf, 
f c b

 
CjsResourcePrrc.—  r  c. 

 
CjsResourceCostrc—

CjsResourceCostEscr—

 
TotalTrips—  
 



TripTimingf—  f f. 
 TripTimingf 

 
TripTypePrc— TotalTrips c

 

Unit f —  f

F

Victimizations Avoided. 
 

 (4.11.5)    $ = × × × × ××  
 

 
 
VictimVolumec—
 (4.11.6)   = (  +  ) 

 
VictimCostc

Total Crime Costs. 

 (4.11.7)   = $ + $(1 + )( )
4.11g Linkages: Crime and Other Outcomes 

4.11h Special Calculations for Prison and Policing Resources 

d



 (4.11.8)   = + + +  
 

 C, , t,  s,  y,
 ADP   X,  

e

  (4.11.9)   = + + +  
 

 C, , t,  c, , y,
, POL  X, 

 e.  
 

 ADP POL,  ADP  POL 

 
 

 
Meta-Analytic Results. 

  

Prison, police, and programs: Evidence-based options that reduce crime and save money 

 Handbook on the Economics of Crime 

Asia Pacific Journal of Police & Criminal Justice, 8
Journal of 

Quantitative Criminology, 24
The deterrent effect of imprisonment NBER 5/07/10.



Exhibit 4.11.31 

Policy topic & outcome  

Topic 
Dependent 

variable: Type 
of crime 

Elasticity Standard error Number 
of studies 

(4.11.10)   = ×           (4.11.11)   = ×
 

 
, , t, 

 E,  t, 
 C, t, 

, ADP , POL 
 RR  t, . 

 ADP, POL, Ct, RRt 

 
 

 (4.11.12)  = ×  
 

 Et, 

 (4.11.13)  = ( × × ) ×           (4.11.14)  = ( × × ) ×
 

 

(4.11.15)  = × × ×           (4.11.16)  = × × ×
 

 



The Risk Adjustment, R. E 

, E, 

E R, 

R

Exhibit 4.11.32 

Risk for re-offense 
category 

Number of 
offenders 

Recidivism for a violent felony 
offense 

Recidivism for a property felony 
offense 

Recidivism 
rate 

Ratio: relative to 
all offenders 

Recidivism 
rate 

Ratio: relative to all 
offenders 

The Policy Adjustment, P. 
P, 

The Incarceration Policy Adjustment.

E,
P

E
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Exhibit 4.11.33 

Topic Dependent 
variable Elasticity Standard 

error 
Number 

of studies 

E

  



 
The Policing Policy Adjustment.

E

P,
 

(4.11.17)   = + ( × × )
 

 
ME, t

HSES t
242

Hot spots policing effects on crime

Exhibit 4.11.34 

 
Step Total 

crime 



SD t.
POL POP.

E

Exhibit 4.11.5 

Step Violent 
crime 

Property 
crime 

 
  



Estimating Large Changes in ADP or POL. 

ADPT  POLT, 
V  p, , E, 

R,  P, 

 
 

(4.11.18)  = ( × × ) × ( ) + ( ( ))( ± )| |
          (4.11.19)  = ( × × ) × ( ) + ( ( ))( ± )| |

 

 

(4.11.20)  = × × × ( ) + ( ( ))( ± )| |
         (4.11.21)  = × × × ( ) + ( ( ))( ± )| |

 

 

, v  p. 

 (4.11.22)  = ×  
 (4.11.23)  = ×  
 

Exhibit 4.11.36 

Washington court and criminal 
justice numbers Murder Felony sex 

crimes Robbery Aggravated 
assault 

Felony 
property Years 

 
Number of Arrests, Adult and Juvenile.
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Number of Trips, Adult and Juvenile.

  
 
Number of Counts, Adult and Juvenile.

  
 
  

Crime in the United States



Victim Costs or Benefits. 
  (4.11.24)  $ = × $ + × $  

 
 

 v  p

 VictimPerUnit$v  VictimPerUnit$p. 
 

 
Criminal Justice System Costs or Benefits. 

 (4.11.25)  $ = × × $ + × × $  

 (4.11.26)  $ = × × $ + × × $  

 (4.11.27)  $ = × × $ + × × $  

 (4.11.28)  $ = × × $ + × × $  (4.11.29)  $ = × × $ + × × $  

 (4.11.30)  $ = × × $ + × × $  

 

 v  p 

  



4.12 Value of an Outcome 
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5.1 Trumping Rules  

in one or more of the constructs 

 Trumping Rule 1: Direct over Indirect.

indirectly

indirectly

 Trumping Rule 2: The Biggest Winner. 

and



Trumping Rule 3: The Biggest Winner and the Biggest Loser. 

and

Trumping Rule 4: The Biggest Loser. 

5.2 Underlying Constructs 



Exhibit 5.2.1 

Construct Outcomes measuring that construct

o
o
o
o



NPV

 (6.1.1)   = ×(1 + ) 
Qy— y

Py y
Cy y

tage,
N

r
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1) Treatment group: annual cost per participant.
2) Treatment group: the number of years over which the annual cost is incurred.
3) Treatment group: the year in which the cost estimate is denominated.
4) Comparison group: annual cost per participant.
5) Comparison group: the number of years over which the annual cost is incurred.
6) Comparison group: the year in which the cost estimate is denominated.
7) A percentage range around the cost per participant estimates. The range is used in Monte Carlo simulation

and is modeled with random draws from a triangular probability density distribution.



7.1 Key Inputs Varied in the Monte Carlo Simulation Analysis 

Program Effect Sizes. 

Linked Effect Sizes. 

Discount Rates. 



7.2 Computational Procedures to Carry Out the Simulation 

(7.2.1)   = () 

NORMINV,
r(7.2.2)   = ( , , ) 



DISRATE

 (7.2.3)   < ( )( )   = + × ( ) × ( ) 

 (7.2.4)    ( )( )   = (1 ) × ( ) × ( ) 



 
 

Evidence-Based Program Portfolio. 

 

 

 
 
 
8.1 Estimating the Expected Benefits and Costs of Programs and Policies 

 

8.2  Preparing Programs and Policies for Portfolio Analysis  
 

WSIPP’s benefit-cost tool for states: Examining policy options in sentencing and corrections



 

 

8.3 Combining Results of a Portfolio of Programs and Policies 

N, i, 

p y,
i, 

AddSlotspy AdjFactorp
DRFactorpy

 (8.3.1)    =  ( )
 

DRFactory

 
DR          
Current
AddSlots y.
MaxCap
 
 (8.3.2)   

= (99, 0, 1, ), + 100, 0, 1  +  (99, 0, 1, ), 100, 0, 1  2  
 
 
  



8.4 Portfolio Risk Analysis  
 

 
Exhibit 8.4.1 

Portfolio-level parameters allowed to vary Type of probability 
distribution 

Portfolio-level variation 





Ex
hi

bi
t A

.I.
1 

Es
tim

at
ed

 c
au

sa
l l

in
ks

 b
et

w
ee

n 
ou

tc
om

es
 

N
o.

 o
f 

ef
fe

ct
 

si
ze

s 

M
et

a-
an

al
yt

ic
 re

su
lts

 b
ef

or
e 

ad
ju

st
in

g 
ef

fe
ct

 s
iz

es
 

Ad
ju

st
ed

 e
ff

ec
t 

si
ze

 a
nd

 s
ta

nd
ar

d 
er

ro
r u

se
d 

in
 th

e 
be

ne
fit

-c
os

t 
an

al
ys

is
 

Ag
e 

of
 li

nk
 

m
ea

su
re

m
en

t 

Ag
e 

at
 

w
hi

ch
 

re
la

tio
ns

hi
p 

be
gi

ns
 

Fi
xe

d 
ef

fe
ct

s 
m

od
el

 
Ra

nd
om

 e
ff

ec
ts

 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

H
om

og
en

ei
ty

 te
st

 
(p

-v
al

ue
 to

 re
je

ct
 

ho
m

og
en

ei
ty

) 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

ES
 

SE
 

p-
va

lu
e 

Q
-s

ta
t 

p-
va

lu
e 

ES
 

SE
 

p-
va

lu
e 

ES
 

SE
 

AD
H

D
, l

ea
di

ng
 to

…
 

 
0.

46
6 

0.
04

9 
8 

17
 

-0
.3

11
 

0.
02

5 
18

 
18

 
  

Al
co

ho
l d

is
or

de
r, 

le
ad

in
g 

to
…

 
0.

24
9 

0.
05

7 
30

 
1 

Al
co

ho
l (

pr
ob

le
m

 u
se

), 
le

ad
in

g 
to

…
 

0.
26

0 
0.

04
6 

30
 

1 
-0

.1
66

 
0.

06
1 

18
 

18
 

Al
co

ho
l u

se
 <

 1
4 

ye
ar

s 
of

 a
ge

, l
ea

di
ng

 to
...

 
0.

13
3 

0.
03

4 
20

 
13

 
-0

.0
39

 
0.

03
0 

18
 

18
 

Al
co

ho
l u

se
 <

 1
8 

ye
ar

s 
of

 a
ge

, l
ea

di
ng

 to
…

 
20

 
15

 
 

An
xi

et
y,

 le
ad

in
g 

to
...

 
  

Bi
rt

hs
 to

 <
 1

8 
m

ot
he

r (
ch

ild
 e

ff
ec

t)
, l

ea
di

ng
 to

...
 

0.
22

9 
0.

03
9 

16
 

17
 

-0
.2

13
 

0.
06

8 
18

 
18

 
0.

05
2 

0.
13

7 
20

 
1 

Bi
rt

hs
 to

 <
 1

8 
m

ot
he

r (
m

ot
he

r e
ff

ec
t)

, l
ea

di
ng

 to
...

 
-0

.1
09

 
0.

06
6 

18
 

18
 

0.
10

7 
0.

10
1 

25
 

18
 

Ca
nn

ab
is

 u
se

 <
 1

4 
ye

ar
s 

of
 a

ge
, l

ea
di

ng
 to

...
 



Es
tim

at
ed

 c
au

sa
l l

in
ks

 b
et

w
ee

n 
ou

tc
om

es
 

N
o.

 o
f 

ef
fe

ct
 

si
ze

s 

M
et

a-
an

al
yt

ic
 re

su
lts

 b
ef

or
e 

ad
ju

st
in

g 
ef

fe
ct

 s
iz

es
 

Ad
ju

st
ed

 e
ff

ec
t 

si
ze

 a
nd

 s
ta

nd
ar

d 
er

ro
r u

se
d 

in
 th

e 
be

ne
fit

-c
os

t 
an

al
ys

is
 

Ag
e 

of
 li

nk
 

m
ea

su
re

m
en

t 

Ag
e 

at
 

w
hi

ch
 

re
la

tio
ns

hi
p 

be
gi

ns
 

Fi
xe

d 
ef

fe
ct

s 
m

od
el

 
Ra

nd
om

 e
ff

ec
ts

 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

H
om

og
en

ei
ty

 te
st

 
(p

-v
al

ue
 to

 re
je

ct
 

ho
m

og
en

ei
ty

) 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

ES
 

SE
 

p-
va

lu
e 

Q
-s

ta
t 

p-
va

lu
e 

ES
 

SE
 

p-
va

lu
e 

ES
 

SE
 

0.
27

1 
0.

13
0 

20
 

13
 

-0
.2

35
 

0.
06

4 
18

 
18

 
Ca

nn
ab

is
 u

se
 <

 1
8 

ye
ar

s 
of

 a
ge

, l
ea

di
ng

 to
...

20
 

15
 

 
Ce

sa
re

an
 s

ec
tio

n,
 le

ad
in

g 
to

...
 

0.
37

9 
0.

01
0 

25
 

1 
Ch

ild
 a

bu
se

 &
 n

eg
le

ct
, l

ea
di

ng
 to

...
 

0.
17

2 
0.

04
6 

25
 

18
 

0.
32

5 
0.

16
6 

20
 

18
 

0.
54

2 
0.

07
1 

20
 

18
 

0.
29

3 
0.

05
8 

20
 

18
 

0.
46

0 
0.

39
1 

12
 

12
 

0.
44

6 
0.

10
2 

12
 

17
 

-0
.4

05
 

0.
09

8 
18

 
18

 
0.

26
8 

0.
06

9 
21

 
18

 
0.

04
2 

0.
03

9 
35

 
18

 
0.

83
6 

0.
19

9 
18

 
18

 
0.

38
9 

0.
03

6 
8 

5 
-0

.2
68

 
0.

06
7 

17
 

17
 

0.
38

7 
0.

12
3 

20
 

18
 

Cr
im

e 
(n

on
-o

ff
en

de
r p

op
), 

le
ad

in
g 

to
...

 
-0

.5
05

 
0.

07
9 

18
 

18
 

Cr
im

e 
(o

ff
en

de
r p

op
), 

le
ad

in
g 

to
...

 
-0

.1
91

 
0.

06
6 

18
 

18
 

D
ep

re
ss

io
n,

 le
ad

in
g 

to
...

 
  

D
ia

be
te

s, 
le

ad
in

g 
to

...
 

0.
21

0 
0.

04
6 

75
 

1 
D

is
ru

pt
iv

e 
be

ha
vi

or
, l

ea
di

ng
 to

…
 



Es
tim

at
ed

 c
au

sa
l l

in
ks

 b
et

w
ee

n 
ou

tc
om

es
 

N
o.

 o
f 

ef
fe

ct
 

si
ze

s 

M
et

a-
an

al
yt

ic
 re

su
lts

 b
ef

or
e 

ad
ju

st
in

g 
ef

fe
ct

 s
iz

es
 

Ad
ju

st
ed

 e
ff

ec
t 

si
ze

 a
nd

 s
ta

nd
ar

d 
er

ro
r u

se
d 

in
 th

e 
be

ne
fit

-c
os

t 
an

al
ys

is
 

Ag
e 

of
 li

nk
 

m
ea

su
re

m
en

t 

Ag
e 

at
 

w
hi

ch
 

re
la

tio
ns

hi
p 

be
gi

ns
 

Fi
xe

d 
ef

fe
ct

s 
m

od
el

 
Ra

nd
om

 e
ff

ec
ts

 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

H
om

og
en

ei
ty

 te
st

 
(p

-v
al

ue
 to

 re
je

ct
 

ho
m

og
en

ei
ty

) 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

ES
 

SE
 

p-
va

lu
e 

Q
-s

ta
t 

p-
va

lu
e 

ES
 

SE
 

p-
va

lu
e 

ES
 

SE
 

0.
27

3 
0.

05
5 

16
 

17
 

Ex
te

rn
al

iz
in

g 
co

m
po

si
te

 (i
nc

lu
de

s 
co

nd
uc

t d
is

or
de

r &
 A

D
H

D
), 

le
ad

in
g 

to
...

 
0.

34
0 

0.
05

6 
20

 
1 

-0
.2

25
 

0.
02

9 
18

 
18

 
0.

39
8 

0.
09

1 
16

 
1 

-0
.1

85
 

0.
07

6 
13

 
1 

H
ig

h 
sc

ho
ol

 g
ra

du
at

io
n,

 le
ad

in
g 

to
...

 
-0

.1
94

 
0.

02
5 

25
 

18
 

Ill
ic

it 
dr

ug
s, 

le
ad

in
g 

to
  

0.
30

43
 

0.
05

59
 

30
 

1 
In

te
rn

al
iz

in
g 

co
m

po
si

te
 (i

nc
lu

de
s 

de
pr

es
si

on
 &

 a
nx

ie
ty

), 
le

ad
in

g 
to

...
 

0.
26

6 
0.

05
2 

16
 

17
 

-0
.1

17
 

0.
03

7 
18

 
18

 
Ki

nd
er

ga
rt

en
 re

ad
in

es
s 

(lo
w

-in
co

m
e)

, l
ea

di
ng

 to
…

 
Sp

ec
ia

l e
du

ca
tio

n 
-0

.2
62

 
0.

01
2 

8 
4 

Te
st

 sc
or

es
—

ac
ad

em
ic 

-0
.3

04
 

0.
00

9 
17

 
4 

 Lo
w

 b
irt

h 
w

ei
gh

t (
< 

2,
50

0 
g)

, l
ea

di
ng

 to
...

 
1.

43
7 

0.
07

8 
1 

1 
O

be
si

ty
, l

ea
di

ng
 to

...
 

0.
17

7 
0.

03
0 

75
 

1 
O

pi
oi

ds
, l

ea
di

ng
 to

  
30

 
1 

Pr
et

er
m

 b
irt

h 
(<

 3
7 

w
ee

ks
 g

es
ta

tio
n)

, l
ea

di
ng

 to
...

 
1.

10
34

 
0.

07
19

 
1 

1 
Sm

al
l f

or
 g

es
ta

tio
na

l a
ge

, l
ea

di
ng

 to
...

 
0.

79
44

 
0.

07
77

 
1 

1 
Sm

ok
in

g 
re

gu
la

rly
 <

14
 y

ea
rs

 o
f a

ge
, l

ea
di

ng
 to

...
 

-0
.3

51
 

0.
05

0 
18

 
18

 
Sm

ok
in

g 
re

gu
la

rly
 <

18
 y

ea
rs

 o
f a

ge
, l

ea
di

ng
 to

...
 

 



Es
tim

at
ed

 c
au

sa
l l

in
ks

 b
et

w
ee

n 
ou

tc
om

es
 

N
o.

 o
f 

ef
fe

ct
 

si
ze

s 

M
et

a-
an

al
yt

ic
 re

su
lts

 b
ef

or
e 

ad
ju

st
in

g 
ef

fe
ct

 s
iz

es
 

Ad
ju

st
ed

 e
ff

ec
t 

si
ze

 a
nd

 s
ta

nd
ar

d 
er

ro
r u

se
d 

in
 th

e 
be

ne
fit

-c
os

t 
an

al
ys

is
 

Ag
e 

of
 li

nk
 

m
ea

su
re

m
en

t 

Ag
e 

at
 

w
hi

ch
 

re
la

tio
ns

hi
p 

be
gi

ns
 

Fi
xe

d 
ef

fe
ct

s 
m

od
el

 
Ra

nd
om

 e
ff

ec
ts

 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

H
om

og
en

ei
ty

 te
st

 
(p

-v
al

ue
 to

 re
je

ct
 

ho
m

og
en

ei
ty

) 

W
ei

gh
te

d 
m

ea
n 

 
ef

fe
ct

 s
iz

e 
&

 p
-v

al
ue

 

ES
 

SE
 

p-
va

lu
e 

Q
-s

ta
t 

p-
va

lu
e 

ES
 

SE
 

p-
va

lu
e 

ES
 

SE
 

Ve
ry

 lo
w

 b
irt

hw
ei

gh
t (

< 
1,

50
0g

), 
le

ad
in

g 
to

...
 

2.
02

0 
0.

13
2 

1 
1 



Exhibit A.I.2

 
  

Record Id Citation
Composite 
record Id

Unadjusted 
effect size

 No. in test 
condition 

group 

 No. in 
control 
group 

Inverse variance 
weight - fixed 

effects

Inverse 
variance weight-
random effects

WSIPP 
multipliers

Adjusted 
effect 

size
ADHD Crime

ADHD Grade retention
0.453
0.597
0.347
0.468

ADHD High school graduation
-0.305
-0.322
-0.369
-0.309

ADHD Special education

ADHD Test scores-academic

Alcohol Disorder Crime
0.280
0.145

Alcohol (problem use) Crime
0.251
0.156
0.285

Alcohol (problem use) High school graduation
-0.033
-0.349
-0.222
-0.028
-0.303
-0.070
-0.799

Alcohol use < 14 years of age Crime
0.131
0.332
0.095
0.000
0.235
0.166
0.166

Alcohol use < 14 years of age High school graduation
-0.113
0.057
0.177

-0.250
-0.052
-0.030

Alcohol use < 18 years of age Crime

Alcohol use < 18 years of age High school graduation

Anxiety Grade retention

Anxiety High school graduation

Births to < 18 Mother (child effect) Grade retention
0.213
0.245
0.000
0.000

Births to < 18 mother (child effect) High school graduation
-0.314
-0.205
-0.150

Births to < 18 mother (child effect) Tobacco (regular use)
0.052

Births to < 18 mother (mother effect) High school graduation
-0.241
-0.025
-0.049
-0.065
-0.096



  Record Id Citation
Composite 
record Id

Unadjusted 
effect size

 No. in test 
condition 

group 

 No. in 
control 
group 

Inverse variance 
weight - fixed 

effects

Inverse 
variance weight-
random effects

WSIPP 
multipliers

Adjusted 
effect 

size
Births to < 18 mother (mother effect) Public assistance

0.137
0.091

Cannabis < 14 years of age Crime
0.271

Cannabis < 14 years of age High school graduation
-0.074
-0.508
-0.385
-0.217
-0.112
-0.595
0.104
0.078

-0.179
-0.198
-0.480
-0.162
-0.387

Cannabis use <18 years of age High school graduation

Cannabis use <18 years of age Crime

Cesarean Section Hospital readmissions
0.379

Child Abuse & Neglect Alcohol (disordered use)
0.332
0.171
0.173
0.409

-0.058
0.214

Child Abuse & Neglect Anxiety (incl. OCD)
0.165
0.649
0.157

Child Abuse & Neglect Crime
0.342
0.600
0.379
0.718
0.634
0.528
0.364
1.083
0.635
0.530
0.414
0.477
0.389

Child Abuse & Neglect Depression
0.525
0.158
0.211
0.382
0.156
0.437
0.377
0.145
0.665
0.266

Child Abuse & Neglect Disruptive Behavior
0.460

Child Abuse & Neglect Grade retention
0.446

Child Abuse & Neglect High school graduation
-0.176
-0.479
-0.854
-0.158
-0.407



  
Record Id Citation

Composite 
record Id

Unadjusted 
effect size

 No. in test 
condition 

group 

 No. in 
control 
group 

Inverse variance 
weight - fixed 

effects

Inverse 
variance weight-
random effects

WSIPP 
multipliers

Adjusted 
effect 

size
Child Abuse & Neglect Illicit drugs (disordered use)

0.695
0.275
0.273
0.135
0.240
0.113

Child Abuse & Neglect Obesity
0.543
0.100

-0.011
0.004
0.010

Child Abuse & Neglect PTSD
0.836

Child Abuse & Neglect Special education
0.389

Child Abuse & Neglect Test scores-academic
-0.220
-0.383

Child Abuse & Neglect Tobacco (regular use)
0.387

Crime (non-offender pop) High school graduation
-0.304
-0.403
-0.666
-0.623
-0.595
-0.576

Crime (offender pop) High school graduation
-0.250
-0.079
-0.360
-0.127

Depression High school graduation

Depression Grade retention

Diabetes Nursing home
0.714
0.246
0.213
0.079

-0.234
0.285
0.135
0.110

Disruptive Behavior Crime

Disruptive Behavior Grade retention
0.292
0.386
0.235
0.221

Disruptive Behavior High school graduation
-0.555
-0.333
-0.438
-0.386
-0.525
-0.389

Disruptive Behavior Special education

Disruptive Behavior Test scores-academic

Externalizing composite 
(includes conduct disorder & ADHD) Crime

0.419
0.763
0.360
0.192
0.364
0.101
0.163
0.339
0.535
0.501



Record 
Id

Citation
Composite 
record Id

Un-
adjusted

effect size

 No. in test 
condition group 

 No. in control 
group 

 Inverse variance 
weight - fixed 

effects 

 Inverse variance 
weight-random 

effects 

WSIPP 
multipliers

Adjusted 
effect size

-0.273
-0.234
-0.124

0.380
0.254
0.492

-0.168
-0.272
-0.193
-0.202
-0.584
-0.019
-0.268
0.044

High school graduation
-0.183
-0.146
-0.211
-0.212
-0.147
-0.293
-0.158

Illicit drugs
0.308
0.250

0.313
0.234

-0.210
-0.215
-0.303
-0.159
-0.167
-0.058
-0.140
0.012

-0.059
0.018

Kindergarten Readiness (low income)
0.304

Kindergarten Readiness (low income)
-0.262

Low birth weight (<2500 g)
1.437

Obesity
0.159
0.196
0.224

Opiods

Preterm birth (<37 weeks gestation)
1.103

Small for gestational age
0.794

Smoking regularly < 14 years of age
-0.191
-0.345
-0.455
-0.321
-0.411

                                                                                              Special education

Internalizing composite (includes depression & anxiety)                                          High school graduation

                                                                                                  High school graduation

                                                                                               Infant mortality

                                                                                               Nursing home

Infant mortality

Infant mortality

Test scores-academic

Externalizing composite (includes conduct disorder & ADHD)                                      Test scores-academic

                                    High school graduation

Internalizing composite (includes depression & anxiety)                                          Grade retention

                                                                                           Crime

                                                                                             Crime

Externalizing composite (includes conduct disorder & ADHD)

Externalizing composite (includes conduct disorder & ADHD)                                     Special education



  

Record 
Id Citation Composite 

record Id

Un-
adjusted
effect size

 No. in test 
condition 

group 

 No. in 
control group 

 Inverse variance 
weight - fixed 

effects 

 Inverse variance 
weight-random 

effects 

WSIPP 
multipliers

Adjusted 
effect size

Smoking regularly < 18 years of age

Very low birthweight (<1500g)

2.020

Youth binge drinking
0.156
0.285

Youth binge drinking
-0.033
-0.349
-0.222
-0.028
-0.303
-0.070
-0.799

                                                       Infant mortality

                                                        High school graduation

                                                       Crime



Exhibit A.I.3 

Journal of Research in 
Crime and Delinquency, 50

Journal of Aging 
and Health, 19(

The effect of teen childbearing and single parenthood on childhood disabilities and progress in school 

The effect of criminal justice involvement in the transition to adulthood

Children and Youth Services Review, 32

The Economic Journal, 123

Alzheimer Disease 
and Associated Disorders, 18

Obesity, 17

Re-examining the impact of dropping out on criminal and labor outcomes in early adulthood

Child Abuse & Neglect, 31

Archives of Gerontology and Geriatrics. 
Health 

Economics, 9

Journal of Psychiatric Research, 45

Psychological Medicine, 32

Journal of the American Academy of Child and Adolescent Psychiatry, 38

Journal of Affective Disorders, 82

Economics of Education Review, 25
Adolescent drinking and high school dropout

Effects of childhood maltreatment on adult arrests in a general population sample

The American Journal of Psychiatry, 164
Mental health in childhood and human capital

. Journal of Human Resources, 47

Child Maltreatment, 
15

Journal of Human Resources, 45

Journal of Labor Economics, 21

Journal of Youth and Adolescence, 37

Developmental Psychology, 29



Obesity (silver Spring, Md.), 14

Pediatrics, 111
Journal of 

Drug Issues, 28
Childhood victimization and delinquency, adult criminality, and violent criminal behavior: A 

replication and extension 

Journal of Child Psychology and Psychiatry, 46
Addiction, 92

Child 
Abuse & Neglect, 21

Journal of Emotional and Behavioral Disorders, 6
Archives of 

General Psychiatry, 59

Child Abuse and Neglect, 32
Journal of Health 

Economics, 27
The Journal of Mental Health Policy and 

Economics, 12

Journal of Human Resources, 44
The Scandinavian Journal of Economics, 110

Psychological Medicine, 39

Journal of Studies on Alcohol and Drugs, 72

Drug and Alcohol Dependence, 112
Journal of the American Geriatrics 

Society, 54

Journal of the Society for Social Work and Research, 4

Alcoholism, Clinical and Experimental Research, 24
Sociology of Education, 82

Journal of Urban Economics, 63

Kids having kids: Economic costs & social consequences of teen pregnancy

Kids having kids: Economic costs & social consequences of teen pregnancy

Journal of Health and Social Behavior, 42

Drug and Alcohol Dependence, 110

Addictive Behaviors, 36

Child Maltreatment,



International Journal of Child, Youth and Family Studies, 1 & 2

Cumulative disadvantage in the adolescent life-course: The case of juvenile arrest and later educational 
attainment 

Child Maltreatment, 12

The European Journal of Public Health, 20
Justice 

Quarterly, 16
Journal of Marriage and Family, 69

American Journal of Obstetrics and Gynecology, 187
American Economic 

Review, 94
Predictors of nursing home admission of individuals without a 

dementia diagnosis before admission - results from the Leipzig Longitudinal Study of the Aged 

Economic Journal, 121

Kids having kids: Economic costs & social consequences of teen pregnancy 

Journal of Abnormal Child 
Psychology, 36

Health 
Economics, 19

Development and Psychopathology, 13

American Sociological Review, 
69

Child 
Maltreatment, 12

Children and Youth Services Review, 32
Kids having 

kids: Economic costs and social consequences of teen 

Journal of Child Psychology and Psychiatry, 51

Journal of Adolescent Health, 45

Criminal Justice and Behavior, 16

Pediatrics, 120
Educational Evaluation and Policy 

Analysis, 32

 Alcoholism: Clinical and Experimental Research, 36

Child Development, 82

Plos One, 10
Economics of Education Review, 27



Journal of the American Academy of Child & Adolescent Psychiatry, 
46

Archives of General Psychiatry, 67

Development and Psychopathology, 26

Child Abuse & Neglect, 36

Addictive Behaviors, 34

Child Abuse & Neglect, 31

Archives of Physical Medicine and Rehabilitation, 93

Development and Psychopathology, 13

Social Problems, 46

Development and Psychopathology, 13

Journal of Adolescent Health, 46

Journal of Pediatric Psychology, 35
Social Science Research, 54

Archives 
of Internal Medicine, 166

Social 
Psychiatry and Psychiatric Epidemiology, 47(

Journal of 
Health Economics, 28

Journal of 
Epidemiology and Community Health, 61

Journal of Law, Economics, and Organization, 2
Journal of Population 

Economics, 24
The effect of childhood conduct disorder on human capital

Addiction, 99

Archives of General Psychiatry, 64

WSIPP analysis to monetize birth indicators.
Health 

Economics, 5
Journal of Risk Research, 16
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Exhibit A.II.2

Record 
Id Citation Composite 

record Id
Un-

adjusted ES

 No. in test 
condition 

group 

 No. in 
control 
group 

 Inverse 
variance 

weight - fixed 
effects 

 Inverse 
variance 
weight-
random 
effects 

WSIPP 
multipliers

Adjusted 
ES

Alcohol disorder
-0.406
-0.211
-0.371

Alcohol disorder
-0.051

Alcohol (problem use)
-0.033
-0.082
-0.412
-1.042
0.028

-0.602
-0.217
-0.312

Alcohol (problem use)
-0.019
-0.017

Anxiety disorder
-0.101
-0.151
-0.100
-0.117
-0.583
-0.087
-0.174

Anxiety disorder
-0.143
-0.029
-0.123

Child abuse & neglect
-0.184
-0.470
-0.156

Depression
-0.401
-0.351
-0.298
-0.310
-0.150
-0.690
-0.328
-0.255
-0.315
-0.527
-0.234
-0.081

Employment

Earnings given employment

Employment

Earnings given employment

Employment

Employment

Employment

Earnings given employment



Record 
Id Citation Composite 

record Id
Un-

adjusted ES

 No. in test 
condition 

group 

 No. in 
control 
group 

 Inverse 
variance 

weight - fixed 
effects 

 Inverse 
variance 
weight-
random 
effects 

WSIPP 
multipliers

Adjusted 
ES

Depression
-0.054
-0.086
0.032

-0.004
Diabetes

-0.035
-0.258
-0.458
-0.194
-0.373
-0.352
-0.092

Diabetes
-0.065
0.000

-0.019
Drug disorder

-0.171
-0.285
-0.271
-0.624
-0.220

Obesity
-0.023
-0.156

Obesity
-0.022
-0.045

PTSD
-0.374
-0.440
-0.128
-0.432
-0.723

Smoking regularly
-0.120
-0.020
-0.073
-0.047
-0.062

Smoking regularly
-0.164
-0.019
-0.042
-0.061
-0.029
-0.013

Earnings given employment

Employment

Earnings given employment

Earnings given employment

Employment

Employment

Earnings given employment

Employment

Employment



Exhibit A.II.3 

The Journal of Mental Health Policy and Economics, 4

Contemporary Economic Policy, 22

Applied Economics Letters, 17
Robust system estimation of causal effects on binary outcomes, with application to effect of alcohol abuse on employment. 

Industrial Relations, 46
Social Science Quarterly, 87

The smoking wage penalty in the United Kingdom: Regression and matching evidence from the British Household 
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Journal of Labor Economics, 23
Health Economics, 7

Community Mental Health Journal, 49
Atlantic 

Economic Journal, 37
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Health Policy and Economics, 12
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Journal of Health Economics, 30
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Health Policy and Economics, 12
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Dissertation Abstracts International, 72
Industrial & Labour Relations 

Review, 51
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Health Economics, 
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Applied 
Economics, 43
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Health Economics, 18
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Health Economics, 15
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Health Economics, 13
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outcomes.
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Advances in Health Economics and Health 
Services Research, 16
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Journal of Applied Econometrics, 17
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The 
American Journal of Psychiatry, 154
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Exhibit A.III.1 

Category Variable Coefficient 95% CI 
Part one:

Smoke history 0.06 (-0.08 - 0.20) 

Part two:



Smoke history 0.25 *** (0.17 - 0.32) 

  



Exhibit A.III.2 

Category Variable Coefficient  95% CI 
Part one:

Smoke current -0.37 *** (-0.58 - -0.15) 

Part two:



Smoke current 0.08  (-0.06 - 0.21) 



Exhibit A.III.3 
 

Category Variable Coefficient  95% CI 
Part one:

Self-reported depression (last year) 0.12  (-0.30 - 0.54) 

Part two:

Self-reported depression (last year) 0.36 ** 

  



Exhibit A.III.4 
 

Category Variable Coefficient  95% CI 
Part one:

Self-reported anxiety (last year) -0.02  (-0.39 - 0.35) 

Part two:

Self-reported anxiety (last year) 0.13  (-0.09 - 0.34) 



Exhibit A.III.5 

Category Variable Coefficient 95% CI 
Part one: 

Emotional condition indicated (SDQ) 0.24 

Part two: 

Emotional condition indicated (SDQ) 0.52 



Exhibit A.III.6 

Category Variable Coefficient 95% CI 

Part one: 

Conduct condition indicated (SDQ) 0.40 

Part two: 

Conduct condition indicated (SDQ) 0.88 



Exhibit A.III.7 

Category Variable Coefficient 95% CI 

Part one: 

ADHD Diagnosis  0.64  

Part two: 

ADHD Diagnosis 0.52  



Exhibit A.III.8 

Category Variable Coefficient 95% CI 
Part one: 

Internalizing condition indicated (SDQ) -0.14  

Part two: 

Internalizing condition indicated (SDQ) 0.43  



  

Exhibit A.III.9 

Category Variable Coefficient 95% CI 
Part one: 

Externalizing condition indicated (SDQ) 0.12  

Part two: 

Externalizing condition indicated (SDQ) 0.64  



Exhibit A.III.10

Category Variable Coefficient 95% CI
Part one:

Chronic condition—diabetes 1.39 *** (1.07-1.72)

Part two:

Chronic condition—diabetes 0.36 *** (0.26 - 0.46)


