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SCAG ABM Development Schedule

Stage 1: 2009-2013

e Framework Design
e Model Development

Stage 2: 2013-2015

e Model Enhancement
e Implementation
e Calibration & Validation
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ABM Challenge to Planning Agency Modelers

It's new

Framework is complicated
Many sub-models

Estimated by advanced techniques
Output analysis

Question:
Do we fully understand our new model?



Model Assessment & Presentation Purpose

Model assessment procedure:
Carried out in-house

A self-learning procedure
Assisted by consultants

Purpose of this presentation
Introduce SCAG’'s model assessment
framework and procedure



Goals of Model Assessment

SCAG modelers should be able to:
Fully understand each (sub)model,
Analyze household survey,
Re-estimate each model,

Create model specification,
Develop validation target, and
Validate/Calibrate model



Model Assessment Procedure

Review, Analysis
Revise

Model Specification
Assessment Communication

Target Data . .
Analysis Validation




Model Assessment Tasks

Analyze Household Survey
Model Review

Model Re-estimate

Software Implementation
Model Output Analysis

Model Calibration & Validation
1-2 meetings each week



Example of Model Assessment
Work Activity Generation & Travel Scheduling Models
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1. Analyze Household Survey

Analyze variables related to the model:
- Individual attributes

- Household attributes

- Work characteristics

 Land use & built environment

» Accessibility

Example:
Workers’ Work Start, End time, Duration
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Overall Worker’s Work Start Time and End
Time by 30 Minutes
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IND3 Manufacturing & Warehousing
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IND5 Information & Business Service
(some start/end a little late)
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IND9 Public Administration
(Start/End a little early)
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Part-Time Workers
(Start late, end early)
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Work Duration by Start Time
(Start early, long hours)
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5:30-6:00
(long hours, but shorter than half hour ago)
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6:00-6:30
(long hours, but shorter than half hour ago)

6:00-6:30 AM
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8:30 - 9:00
(moving to shorter hours)
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9:30 - 10:00
(shorter)
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Start Time
(PTW tends to starts later than FTW)

B FT Worker PT Worker
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Work Duration

30
60
90
120
150
180
210
240
270
300
330
360
390
420
450
480
510
540
570
600
630
660
690
720
750
780
810
840
870
900
930
960
990
1020

W FT Worker PT Worker

44



700

600

500

400

300

200

100

Work Duration by Start Time

Ay =~
y ~y
y
y ~y -
y
y
y ~y
- ==
I I I I BN BN BN BN BN . ;
BF5:30 6:00 6:30 7:00 7:30 8:00 8:30 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 AF14:00

B FT worker PT worker

45



End Time
(similar distribution, STDEV is larger for PTW)
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Other Examples
Worker’s Trip Scheduling
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Examples
- Worker’s Tour by Time Window

WORKERS’ TRIPS AND SCHEDULING
FOR MANDATORY TOURS (M6.1)
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Examples
- Worker’s Non-Mandatory Tour

M6 Worker's Non-Mandatory
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MS & 6 Non-Mandatory Stops for
Waorkers, Students, & Non-Workers

Hsi-Hwa Hu

March 7, 2015

Qutline

* Review All NM Travel for Workers, Students,
and Non-Waorkers
* Bythree maingrougs:
-~ Econt Tavel
= loint Acthity
- Other KM Stom

Examples
- Worker’s Intermediate Stops

WORKER

% of Total Trips

% of Total NM Stops

NI Stops by Purpose

B4 oot mo | esoort, AR
08: excort, shopping

W esting, WE

1 [t st excort s hoppig, mwinterm e
AN-ESCOME 3ROPRIrG. MBimE mAE, AR eating

% of Stopsfor Escort
(T pick up/rop off)

= 7 with M s tory ToUC urifg HW 88 WH

1 2 3 4 5 6 7
%iof S‘“?:f{i;ﬁj‘:)md”'w % of From/To Joint Activity summary % of Total NM Stops % of Total NM Stops by Purpose % of Total Trips
. 1B+ AW >B0% . ;”f"‘:ﬁ“"t"ﬁs'::"# o - = 20.4% ofworkers NMstops are to provide = 5P: 1B, 0B * JA:more on eating out, less on WR * Threegrades: P58, 9-12, College/University
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Examples
- Household Activity Generation

M3.2.1 - M3.24
Hon-Mandatory Household Acti
Generation

Hsi-Hwa Hu
Bayarmaa A
12/30/2014

ksandr

ABM Flowchart

Modelsincluded

ut-of-Home Non-Mandatory

pation

Actinity Duration AllaGation

* Madel 4.2.3: Out-of-Home Non-Mandatory
Activity Generation

* Model 4.2
Generation

Serve Passenger Activity

Model 4.2.1: Out-of-Home Non-
Mandatory Activity Participation

Introduction

+ Thi model pradicts whetherany person within 3
hovsehold mrtk ipate in 3ny outolhome nom
mandatory sctivitis.

+ i3 binary bogit modelwith two choies: no onein

it

mandatory sctiitie, and at kastone przon
RRiimts inoneor more nonmandato y activitis
. ith at
rticipation are exposed to Model 4.23, the MDCEY
modelthat generat cutof homeactiviiss for mch
person ina househo .

Data Analysis

= Using HTS datata analze% of househalds
that make at least one out-ofhometrips for
MM activities.

* Remove allhousehalds with problematictrip
duration and activity duration data.

= Total 12,172 hows ehalds,

Overall %

* 21.4% of household make at least ane OH
(out-af- g y)activity.
- Calibntion et procazed by PE

* 78.6% from me (weighted and remove HH
samples with *problematic” trigs —trips
without comect adivity duration data)

* 82.3% (if not remove “problematic” trips)

* They are all consstent—I'm using unweighted
data for following anakss .

1 2, 3 4 5 6 7
# Household Non-Working Adults . .
# Household Workers (not include mimf] # Household Retiree # Household Child # Household Vehicles Householdincome Householdwith Mandatory Activity
* Maore workes, higher% for OH NM * Ifa hous ehold has no non-working adults, the * Higher% far making OH NMtri * % for OH NMactivity is higher if 1) more kids * % is higherif mare cars * Higherincome -> higher% * Used bystagel model
* HHwith 2 workes and 3 workers are about hous ehold is less likely to engage NM aaivity in @ hous ehold inhouseholds, or 2)kids are oider imore NV = % is lower if nomandatoryactivity
thesame. duringweekday dueta time camstraint for = Pattern is not clear farmandatary activity
mandatary activity. Miineme  bomndiiare Ay 4 :
ez e I = duration; needto include other variables.
D = - [
T = = Freac T oo T e e . e 3
o - = T -, meesus B b o ks
s . o
]
= ———— -ﬂﬂ-
8 9 10 11 12 13 14
i ¢ 2 . Model 4.2.2: Activity Duration .
Othervariables Model Test for Joint Effect -1 Model Test for Joint Effect -2 Model Test for Joint Effect —\/3 Summary A||ucbtiur‘\y Introduction
* Nosignificant pattern faremployment density = i = * Household member compas itiontends to d :“;mﬂm;:;{::::r::::;:;ﬁ
{total andlaclservice), haws chold dersity (in o e : havesignificant effect on the activity making time and ma adato y actiity time.
3 miles), andnon-motorzed mode %o =t : for OH NMactivity. The model testis * Toe modelagples coly 1o bouteholisthat gacase
o= ik B - S 3 L 7 ; in Gut oF ho mEACtHRIS foutc meo
accessibility to NMactivity. il EBE i consistentwith data analysis + kb theformofa fctiaslspit model that
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: el tire
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- = and school.
« « ¥ o - - -
15 16 17 18 19 20 21
BasicData By Household Size Basic Data for This Model Household Size Householdvehicles Household income Analysis with Multiple Variables 1
* On average, 72%oftotal householdtime = Overall,% in home is between 696 - 7% * Total {100%) does not indude activity duration * With larger s e, % in homeincreaies and% * Hous ehalds withouta cartend tospend more * Hous ehold with higher inmmetendbe have e i‘i“‘,’“’“,“’“‘:{:‘n‘;g‘;"“‘”""i’,""“":
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2. Model Review

Review model estimated by consultants

Based on HTS analysis, examine the
reasonableness of:

Model assumption
Variable definition
Explanatory variables



3. Model Re-estimate

Based on model review, enhance/re-
estimate a model if needed.

Consultants:
* Provide training
* Provide estimation data and script

Staff:
» Revise estimation data
» Re-estimate the model



4. Software Implementation

Prepare model specification to software
developer

Feedback from software developer
Staff learn software coding
Model output analysis



5. Model Validation

Staff create validation target
- Household Survey

- ACS

« Other data — CTPP, ATUS, ...

Model calibration / validation



SCAG Experience

We started the assessment procedure
in Aug, 2014.

About 80% of models have been
reviewed and re-estimated.

All completed by SCAG staff.
A painful procedure, but worth it.
Understand the model much better.



Conclusion

The model assessment is a useful
procedure for agency staff for ABM
development.

Greatly enhance the understanding of
this complicated model.



Thank you
Question?

Hsi-Hwa Hu, hu@scag.ca.gov
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