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Three Concepts
A i C it S / S i l American Community Survey / Social 
Security Administration Period Life Table 
• used to produce discrete probability distributions• used to produce discrete probability distributions

 Discrete Event Simulation 
• SAS/Simulation Studio®SAS/Simulation Studio
• Predictive Modeling

 Forecast future service delivery obligations Forecast future service delivery obligations
• Budgeting and Business futures



American Community Survey
 ‘Stratified’, so more Effective and Efficient 
 Gathered periodically

• Yearly is smallest period (1 3 and 5 year• Yearly is smallest period (1, 3, and 5 year 
periods supported)

• 1 year results more current than 3 and 5 year
• 3 and 5 year results have larger samples3 and 5 year results have larger samples

• Meant to provide more timely data than the 
Decennial Census (which is every 10 years).

Supports Community Planning Supports Community Planning
• Sampling to support Local Governments

• Consequently, National issues get VERY well 
representedrepresented



ACS 2010 and National Data (age)

Total Population of US (and Puerto Rico) 
2010 by ACS is the 313,071,822 number.



ACS 2010 and National Data (age)

I should call these Discrete Probability Distributions (butI should call these Discrete Probability Distributions (but 
sometimes I have called them Probability Density Distributions)



Veteran relevant questions in ACS
Milit S i ? Military Service?



Veteran relevant questions in ACS

Di bilit St t d H lth C ? Disability Status and Health Coverage?



ACS 2010 and Veterans (age)

Veteran Status  hereete a Status e e
 Last possible year of Service starts here

 Latest possible age that Veteran created Latest possible age that Veteran created    
(age when exited active duty) 

again the use of a ‘survey’ 
procedurep



Veterans and the ACS

Note the use of a ‘survey’ procedure



ACS 2010 and Veterans (age)

Total Population of US Veterans 2010 
by ACS is the 21,890,522 number 

AND 
a stratified sample of 246,135 
observations exist with much good g
info about this subset of the data 
(Veterans) 



ACS 2010 and Veterans (age)

Another Discrete Probability Distributions, useful for models in this form



ACS 2010, age, and ‘New’ Veterans
From the Last Year ofFrom the Last Year of 
Military Service, the 
current year (2010), 
and the age of the 
Veteran at the time of 
the survey.t e su ey

We can estimate the 
age of the Veteran at 
their last year of 
military service (lyms)

This gives us a 
Discrete Probability 
Distribution for the age 
of ‘New’ Veterans



ACS 2010  age  and ACS 2010, age, and 
‘New’ Veterans

Stars and Stripes 
article: 
“As separation rates 
plummet, military p , y
getting more 
selective”
By ERIK SLAVIN
Stars and Stripes
Published: NovemberPublished: November 
22, 2009

but

DMDC is the usual  
ultimate source of 
this data.



Figurative Model
Use SSA data to 
model 
Veterans leaving 
our purview

Use DPD for 
‘N ’ V t

Some Future 
Distribution

Time

‘New’ Veterans 
and DMDC  for 
new Veteran 
counts to model 
Veterans 
entering our 

From the Last Year of Military Service, the current year (2010), 
and the age of the Veteran at the time of the survey, we can estimate the age of the 
Veteran at their last year of military service (lyms) this gives us a Discrete Probability

Timepurview

Veteran at their last year of military service (lyms), this gives us a Discrete Probability 
Distribution for the age of ‘New’ and ‘Current’ Veterans



Expected Life Data

The Department of 
Veterans Affairs 
obligation to a Veteran 
ends when they die 
(excepting children 
and spouses)

The Social Security Administration maintains Expected Life Data and one example is at http://www.ssa.gov/oact/STATS/table4c6.html



Expected Life Data use
If li t 35 th b bilit f till liIf alive at 35, the probability of still alive
at 60 = 88421/96777 = 91.3657

If I have 100 entities that entered at 35 and 
are 60 at the year of interest, I count 91
entitiesentities.   

The model will contain 91 at the year of
i t tinterest.

The Social Security Administration maintains Expected Life Data and one example is at http://www.ssa.gov/oact/STATS/table4c6.html



Expected Life Data (Current and New)

Here used Expected Life data in the Simulation to get population size

Can use Conditional (Bayes Rule) Probabilities in SAS to get accurate 
population shape.



SAS Simulation Studio ModelSAS Simulation Studio Model
Discrete Event Simulation

Discrete ProbabilityDiscrete  Probability 
Distributions 

Scaled down by 1/1000

D t t t t SASData output to SAS 
Datasets



Expected Life PROC FCMP
Small sample of data

DeathAge Time ClockYear PersonID Exact Age Male Life Expentancy inc pd
58.27 2070.3 2012 22472 18 58.27 8 0.0107
49 2061 2012 22473 28 49 8 0.0119

45.27 2057.3 2012 22474 32 45.27 8 0.0139
50.86 2062.9 2012 22475 26 50.86 8 0.0114

Small sample of data 

50.86 2062.9 2012 22475 26 50.86 8 0.0114
51.78 2063.8 2012 22476 25 51.78 8 0.0114
43.4 2055.4 2012 22477 34 43.4 8 0.0157
51.78 2063.8 2012 22478 25 51.78 8 0.0114
42.47 2054.5 2012 22479 35 42.47 8 0.0168
57.33 2069.3 2012 22480 19 57.33 8 0.0111
54 54 2066 5 2012 22481 22 54 54 8 0 011554.54 2066.5 2012 22481 22 54.54 8 0.0115
52.71 2064.7 2012 22482 24 52.71 8 0.0114
49.93 2061.9 2012 22483 27 49.93 8 0.0116
48.07 2060.1 2012 22484 29 48.07 8 0.0122
36.93 2048.9 2012 22485 41 36.93 8 0.0274
50.86 2062.9 2012 22486 26 50.86 8 0.0114
52.71 2064.7 2012 22487 24 52.71 8 0.0114

*
*
*

The Social Security Administration maintains Expected Life Data and one example is at http://www.ssa.gov/oact/STATS/table4c6.html



SAS Simulation Studio Model Results
Use Conditional 
Probability in SAS 
to get more 
accurate population 
shapeshape.



SAS Simulation Studio Model Results



Forecast Future Service Delivery Forecast Future Service Delivery 
Obligations

 Three services examples

 Disability Compensation and Pension

V t H lth Ad i i t ti i Veterans Health Administration services

 GI Bill education benefits



Data about Veterans in ACS
Di bilit St t ? Disability Status?



Population versus Utilization
 Disability distribution minus Population distribution Disability distribution minus Population distribution



Compensation and Pension Compensation and Pension 
Claim Activity



Compensation and Pension activity



Ever used or Enrolled in VA Health?



GI Bill educational Benefit
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Conclusion

 SAS®, SAS/OR® and SAS Simulation Studio®

provide an unmatched capabilityprovide an unmatched capability
• Stratified surveys
• Discrete Event Simulation
• General Statistics and Analytics• General Statistics and Analytics
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BACKUP SLIDES



ACS 2010 and accuracy



ACS 2010 and accuracy

An actual distribution, not as 
useful for models in this form.  
Note that ACS uses a 
technique called Successive 
Diff R li tiDifference Replication 
method, which must be 
manually coded in SAS.

See http://www.census.gov/acs/www/Downloads/survey_methodology/acs_design_methodology_ch12.pdf and also this excellent paper from Bowling 
Green University and the Center for Family and Demographic Research  http://www.bgsu.edu/downloads/cas/file75747.pdf



ACS 2010 disability odds ratios

Note the odds ratios decrease 
after 65 just as the diff DPD 
graph shows



Veteran Population Distribution 2000

Of interest primarily to show 
the WWII Veteran Population 
Relative to the Vietnam 
Veteran population



Veteran Population Distribution 1990

Of interest primarily because 
WWII veterans are passing 
through the 65 year old 
utilization peak.



Veteran Population Distribution 1990

Of interest primarily because 
WWII veterans are passing 
through the 65 year old 
utilization peak.



Veteran Population Distribution  Veteran Population Distribution  
Project from 1990 to 2010 comparison



Federal Employee population history

From the opm.gov website “Total Government Employment Since 1962” at http://www.opm.gov/feddata/historicaltables/totalgovernmentsince1962.asp



Veteran Disability Odd Ratios 1990

Of interest primarily because 
WWII veterans are passing 
through the 65 year old 
utilization peak.



Veterans by State ACS 2010

Of interest primarily 
because you can 
show population 
counts on a map with 
proc gmap.proc gmap.



US Population by ACS 2000


