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Multi-step Process of Survey Expansion
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Issue 1: Implications of Using Household
Size as the Single Expansion Variable

Persons aged 65-75
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MATCHING WITH THE OBSERVED Household size distribution
Number of workers distributions

Persons aged 15-24

Households with low or very low income (<$50Kk)
Households with O-vehicle in suburban areas
Households with 3+ workers

UNDERESTIMATED
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Reweight the Survey Using PopulationSim

ActivitySim/
populationsim

An Open Platform for Population Synthesis

* A population synthesizer based on maximum-entropy list-based
approach

* The tool adjusts household expansion factors by a combination of
variables specified at different geographic levels

* PopulationSim methodology: Binny Mathew Paul et al., “Multi-Level Population
Synthesis Using Entropy Maximization-Based Simultaneous List Balancing,”
2018
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Population Synthesis Introduction

DATA RESULTS
Census microdata Control attributes Synthetic population
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Updated Household and Person-Level
Weighting Variables

O
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21 dimensions

Income (b), Size (5), Workers (4), Vehicles (4),
Presence of Children (2), Total Households (1)

24 dimensions

Gender (2), Age (7), Working Status (2), Student Status
(2), Race/Ethnicity (5), Area Type (5), Total Person (1)

Note: Area Type indicates whether the home location is in a TPB Activity Center
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Issue 2: Underrepresentation of Students
Attending School and Overestimation of
Homeschooled Students

Target: 85%-
90%

Homeschooling rate 7.9%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Target: 3.3% (NCES nationwide
data)
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https://app.powerbi.com/groups/me/reports/61502861-9ec3-43d6-acf3-02fc56f113f2/ReportSection?pbi_source=PowerPoint

Step 1: Removed Holiday Dates

 Federal holidays

e School holidays

School holiday dates vary. For example, summer breaks by jurisdiction
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Step 2: Updated Household and Person-
Level Weighting Variables

s 21 dimensions
sum  'ncome (5), Size (5), Workers (4), Vehicles (4),

Presence of Children (2), Total Households (1)

25 dimensions

Gender (2), Age (7), Working Status (2), Student Status

. S (2), Race/Ethnicity (5), Area Type (5), Total Person (1)

A

REGIO Homeschooling (1)

N
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Improved Homeschooling Rate after the
Reweighting

Target: 3.3%

Homeschooling rate 4.0% 7.9%

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Before . After I Target
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https://app.powerbi.com/groups/me/reports/61502861-9ec3-43d6-acf3-02fc56f113f2/ReportSection61ee0a47d4ed196a0a74?pbi_source=PowerPoint

Issue 3: Overestimation of Metrorail
Ridership after the Reweighting

Ratio of Average Weekday Metrorail Trips by Residence to the Observed

Alexandria city, VA
Anne Arundel County, MD mes—

. Observed data:
Arlington County, VA /e ———— S—
Calvert County, MD | — ® 2016 Metrorail Passenger Survey +
Carroll County, MD s @

2018 Metrorail Boarding Counts
Charles Ccunty' IV D 1 S—

City of Fredericksburg, VA — @
Clarke County, VA
District of Columbia ———————
Fairfax/Cities, A | —
Fauquier County, VA a2
Frederick County, MD e———
Howard County, MD essssss——
Jefferson County, WV
King George's County, VA ®
Loudoun County, /A s —
Montgomery County, MD Se——— Before . After ’ Observed
Prince George's County, MD e————
Pririce William,/Citie:s, '/ m—m—m———————— s —
Spotsylvania County, VA
St Mary's County, MD —

Stafford Cou
Total — —————

0.0 05 1.0 1121 2.0 2.5 3.0 35 4.0 4.5 5.0
\ National Capital Region Agenda Item 4: Reweighting of the Merged RTS-MTS 12
\/ Transportation Planning Board September 24, 2021



https://app.powerbi.com/groups/me/reports/61502861-9ec3-43d6-acf3-02fc56f113f2/ReportSectionee1cfece01b8472cb786?pbi_source=PowerPoint

Updated Household and Person-Level
Weighting Variables

s 21 dimensions
sum  'ncome (5), Size (5), Workers (4), Vehicles (4),

Presence of Children (2), Total Households (1)

29 dimensions

Gender (2), Age (7), Working Status (2), Student Status

. S (2), Race/Ethnicity (5), Area Type (5), Total Person (1)

A
REGIO Homeschooling (1), Metrorail rides (4)
N
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Issue 4: Underestimation of Bus Ridership
and Overestimation of Commuter Rail
Ridership after the Reweighting

Difference (in Percentage) between Average Weekday Metrorail Trips by Residence and the
Observed

-23.2% IS

-0.3%®
-8.1% >
50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Observed data:
Before . After . Observed Bus: Regional Transportation Data Clearing House (RTDC)
commuter rail: 2016 MARC On-Board Survey, VRE 2019 On-
Board Survey, VRE October 2018 Station Boarding
Metrorail 2016 Metrorail Passenger Survey
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https://app.powerbi.com/groups/me/reports/61502861-9ec3-43d6-acf3-02fc56f113f2/ReportSection2d6af599620c8e60389c?pbi_source=PowerPoint

Updated Household and Person-Level
Weighting Variables

s 21 dimensions
sum  'ncome (5), Size (5), Workers (4), Vehicles (4),

A Presence of Children (2), Total Households (1)

36 dimensions

syyv  Gender (2), Age (7), Working Status (2), Student Status
(2), Race/Ethnicity (5), Area Type (5), Total Person (1)

A
. REGIO Homeschooling (1), Metrorall rides (4), Commuter

rail rides (3), Bus trips (4)
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Importance Values Set for Commuter Rail
and Bus Variables: Sensitivity Testing

Scenario 1:

-6.1%

o 15.3%
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Issue 5: Differences with Targets at PUMA

Level

24_01003 24_01005
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PUMA Consolidation

5151084

combined PUMA sets

5151087
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Final Reweighting Round

. PUM

PUM

REGIO
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21 dimensions

Income (5), Size (5), Workers (4), Vehicles (4),
Presence of Children (2), Total Households (1)

36 dimensions

Gender (2), Age (7), Working Status (2), Student Status
(2), Race/Ethnicity (5), Area Type (b), Total Person (1)

Homeschooling (1), Metrorail rides (4), Commuter
rail rides (3), Bus trips (4)

[ combined PUMA sets
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Comparison with Targets at PUMA Level
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Comparison with Targets at PUMA Level

Count of Variables with >25% and <50% Difference from Target

24 01101 and 24 01103

24_01005 and 24_01003

51_10701 and 51_10702 ———

5151084 and 51_51087 ' —
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Comparison with Controls

Difference in Percentage (except Homeschooling Rate) from Key Variables to Their Targets

Bus trip 3+ -5.7% |

Bus trip 1 ~2.7% | Before . After I Target
Bus trip 2 -1.8% =
Metrorail trip 0 -0.3% |

Commuter rail 0 -0.1%
Total Metrorail __—WU'I%|.
Population -0.1%|
Total Bus -0.1%|
Total Commuter Rail -0.1% i
Bus trip O -0.0%|
Metrorail trip 2 = 2.9%

Metrorail trip 3+ E 3.4%

I Homeschooling rate 3.7% I
Commuter rail 2 w 4.2%
Metrorail trip 1 o 6.2%
Commuter rail 1 s 8.0%
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Comparison with the Observed Transit

Difference (in Percentage) between Average Weekday Metrorail Trips by Residence and the
Observed

-3.2% D

@l 3.8%

-0.6%®

Z -1.7% D

0% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50%

Observed data:

Before . After . Observed Bus: Regional Transportation Data Clearing House (RTDC)
Commuter rail- 2016 MARC On-Board Survey, VRE 2019 On-

Board Survey, VRE October 2018 Station Boarding
Metrorail 2016 Metrorail Passenger Survey
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Income Comparison with PUMS Data

Household Income Share Comparison for Montgomery County, MD
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Race/Ethnicity Comparison with PUMS
Data

Race/Ethnicity Share Comparison for Washington DC

p_white

p_black

p_hisp

p_asian

p_other

® 1 _AfterReweighted ®2 PUMS18 =3 BeforeReweighted ®4 PUMS17
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\ National Capital Region Agenda Item 4: Reweighting of the Merged RTS-MTS 25
\‘/ Transportation Planning Board September 24, 2021


https://app.powerbi.com/groups/me/reports/61502861-9ec3-43d6-acf3-02fc56f113f2/ReportSection67b05b1d2770bc28c355?pbi_source=PowerPoint

Summary

Issues
Source: http://www.familyeducation.com
Solution | ActivitySim/ PUMA
populationsim o Consolidation
An Open Platform for Population Synthesis -
Results jﬂ The Gen3, Phase 1
Travel Model
IMPROVEMENT
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