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AZ-SMART - OVERVIEW

0 AZ-SMART: What and why?

0 Model System Overview

a Input and Base Year Data

0 Models: Simulation Sequence & Description
0 2012 Official Projections



AZ-SMART.......WHAT IS IT?

0 A framework for developing socio-economic
projections

Q Tools for data development and maintenance
Qa Land use, general plan, inventories, etc.
0 Population and employment synthesis

0 Tools for data analysis

a Tools for configuring, estimating, calibrating,
and running simulation models

Q Tools to assist in scenario building



O We are required to produce population projections
0 Executive Order 2011-04
a Travel model demands
O Travel models depend on socio-economic data
0 Socio-economic models are improved by travel model feedbacks

O We are getting asked questions that previous models were
less equipped to answer, e.g.
o Corridor studies
0 Activity-based travel models

Q Policy analysis, what happens if:
0 Employment sector X is predicted to grow or decline substantially?
0 We invest or don’t invest in transportation project X?
0 Several cities change land use policies to encourage density?
o Etc....

Ads



AZ-SMART

Model System Overview



AZ—SMART FULL MODEL SYSTEM
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AZ-SMART LARGE AREA MODELS
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0 Demographic Model:
0 Official population projections at the county level for the State of AZ

0 Model developed by the AZ Office of Employment and Population
Statistics (AZ Department of Administration)

0 Regional Economic Model:
0 Projections of employment by NAICS code at the county level

0 Planning to purchase projections of employment from a commercial
source for 2012 official projections (e.g. Global Insight, Moody’s

Analytics, etc.)
0 Currently scoping a model to produce these projections in-house

Ads
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AZ-SMART MID-LEVEL MODEL: URBANSIM
0 UrbanSim

Q Fully disaggregate microsimulation model
0 Can model at any level of geography (zones, parcels,

gridcells)
5/ Area/
/ /yzone system,“super-
parcel

0 Developed at the University of WA by Paul Waddell
0 Funded by the EPA, NSF, FHWA, plus numerous COGs\MPOs

0 Emerging as a national standard for integrated land
conneni o coUsSe\transportation modeling A2




AZ-SMART SMALL AREA MODEL
a GIS based model to allocate UrbanSim results down to

smaller levels of geography

a Currently being scoped and developed in collaboration
with a consultant

a Will allow aggregation of results to any geography

0 Will have additional tools for exporting results to a
travel model, reporting, visualization, etc.
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URBANSIM: ZONE BASED MODEL SYSTEM

Q Boundaries are arbitrary,
can match Census Tract,
Block group, TAZs, or some
other geography, such as
“super-parcels” (see
picture).

QO Land and built space is
aggregate in nature - land
use plans and constraints
Incorporated as capacities

0 Retains individual
household, person, and job
records

Copyright © 2012 ALY



AZ-SMART

Input and Base Year Data



BASE YEAR DATA PREPARATION PROCE

0 Data are prepared, maintained, and synthesized at the parcel level, then
aggregated as necessary for simulation modeling

Base Year Assemble
Control Totals Geographies

(Population, jobs, (Parcels, overlays,
GQ, etc.) etc.)

Parcel Level Base
Year Database

Assemble Built

Space (Assessor,

Data, Public, etc.) Aggregate

Geographies
and Built Space

Synthesize Synthesize
Population Employment

Locate Locate
Population Employment

UrbanSim Base
Year Database

Copyright © 2012 /A\/A\




Z-SMART BASE YEAR DATA MODEL DIAGRAM

home_based_employment location_cheice_medsl_cosfficiants

nan_home_biased_employment lecation_choite_maocel_cosficionts

caefliciont_name | VARCHAR(100)
estimate. DOUBLE

Eoulficlent_name | VARCHAR(100)

estimate DOUBLE

Sub_model id | INTEGER sub_model_id
stardar_sror | DOUBLE stanard_armor
_sintisic DOUBLE | stabstc

INTEGER
DOUBLE
DOUBLE

10 Dass_smpKyment Jocalion chows_ modsl_spechication

nan_hame_based_empiayment_lucaiion_choice_modsl_specification

builing_saf_per job
FKY | building_type_id | INTEGER
FK2 |00 INTEGER

eteing_sa_ par job | NTEGER

targol_vacancies

davelopment_capacily_avenis.

FK1 | building type_id |INTEGER
year

INTEGER
target_vacancy | DOUBLE
is_residential | INTEGER

VARCHAR(100) Gosfficient_name | VARCHAR(100)
INTEGER eaustion_d INTEGER
INTEGER | mreGer
VARCHAR(100) variable_name | VARGHAR{100)
real_estale_prce model coeflicerts o residenilisl_devekopment localion choice,_ mocel coetficents
caafficiont_name | VARCHAR{100) coefliciont_name |VARGHARI106)
estimate DOUBLE timate. DousLE
ib_modol_id | INTEGER. INTEGER
stancard_eor | DOUBLE BLE
L stassnc DOUBLE poueLe
veal_estate_prica_model_specicalion ‘non_resdenial_developmani_lacation_choice_modal_spociication

cosfficient_name | VARCHAR(100)

equation_id INTEGER squation_ia
submodel_id  |INTEGER submodel_id
variable_name | VARCHAR(100) varialite_name

confficient_name

INTEGER

INTEGER
VARCHAR( 100}

resiversal_devesapement_lacation_choioe_model_cosfcients

nousenoid_location_choice_model_costficants

couffcient_name | VARCHAR(100)
astimste DOUBLE
a0b_model d | INTEGER
atandard.er oOUBLE
Usiatisto oouBLE

VARCHAR{100}
D

INTEGER
DOUBLE
DOUBLE

rosidartial_davelopment_lacation_cholon_model_spaciication

ousehoid location_choice_modsl_specification

action VARCHAR(50)
amount INTEGER
atiribus VARCHAR(S0)
year INTEGER

FK1 | building_id INTEGER
buikding_type_id | INTEGER

coufficiant_name | VARCHAR(100)

aquation _id INTe
ubmodel 4 |INTEGER

wariable_name | VARCHAR(100)

coafficient_nam |WARCHAR{100)
oquation_id INTEGER
submodel_id | INTE!

GER
variable_name | WVARCHARI100)

These *_coefficients and *_specification tables are reguired

in the base year data to run the resy

clive models, but are

created when specifying and estimating the various models.

*_davolopmard_svorts
Pinaseh oide_far_sstenation
PR P— PK [ iousshold_id | INTEGER
scton | vancnasiton peroms | werccen
workers | INTEGER
atnbute | VARCHAR(SD) e bead | MTEGER
income INTEGER
The *_development_events table is a required table when using the ki |NTEGER
Scheduled Events Model (SEM). There should be one table
corresponding 1o each instance of the SEM. For instance. there could be
a building_deveapment_events' tabie for future bul spaoe events, and a
‘job_dewelopmant_evanis' madel for fulure Jobs for_swtimaron
The above columns are required in every versicn of this tab Pl nTEGER
‘attribute. plus the table should duplicate all of tha columns on the dataset PSR p—
1o be modifed (except he unique identifer). For instance. a building_type |INTEGER
buikding (4| INTEGER

jobi_ events ave the
plus sector_id. building_type, home_based_status, and buslding_ic
columns,

Supporting tables

Cc

buikling_types.
K | building iype_id INTEGER
s_sasigential INTEGER
unit_name. VARCHARI(S0)
building,_type_name
is_daveloping ITEGER
gunenc_bu WIEGER
Genenc_tui WTEGER
‘cevelapment_evenl_hislory
active_developments,
PK | active deve) INTEGER
FK1 | buiiding o INTEGER
INTEGER u INTEGER
INTEGER residential_units | INTEGER
INTEGER nan_rosidential_sqt | INTEGER
INTEGER scheduled_year INTEGER
changs type VARCHAR|1)
VARCHARIS0}
- INTEGER
ctive_development_ame| VARCHAR(SD)
FR1 | building_id w

Built space tables

annual_howsshold_control_iotals.

Special Population

Control Totals

annual_snplansment_cont_lotals

e INTEGER
onplanements |INTEGER

annual wansient_househoids in_hatets_conirol tetals

INTEGER
INTEGER

transient_households_in_hotets

‘annual_iransient_housenoids_in_reskiental_uits_control_tolals.

e INTEGER
transiant_housaholds_in_residentisl_units|INTEGER

housenokds

PK | hot 1 | INTEGER

FX1 |bullding 4 | INTEGER
s INTEGER

warkars
ot neag
incoma
yos INTEGER -
fotal_number of houssholds |INTEGER children
total_number of porsons | INTEGER I
‘arnual_housabold_elocation_rates +
parsans
INTEGER PK |pason ig  |INTEGER
i IMTEGER | [P | nousenoia i | mTecER
max INTEGER e INTEGER
probabibty_of_relocating | DOUBLE Ll INTEGER

Land and geographic
aggregations tables

[varcrasza

o
PR ek K INTEGER employment_sectars
g
Pz [buting | werecer * [snctor i Wrecen
71 [voma s staus [MTEGER
fo] ) Wrsoen
e
e wrecen
homé_based_status | INTEGER
o oot of oo | MTEGER
P ecen Fome asea s
o s Saasd_ s [ WTEGER
= [Varcoanpe
U
1 | soctor i wreaen
o eicstion_obatity | GOUBLE

Built space occupant

tables

vavel_data
from_zone_ld | INTEGER
bockgroup_20100 to zons 4 |INTEGER
Pk [blockarowp 2010 19 | INTEGER T
block_graup_2010_nams | VARCHAR(12)
aerw BOUBLE
blockaroup_20008 .
Pnlmmmm_‘! [\-IEBER
block_graup_2000_name | VARCHAR[12) uTegen
acrws sousLE sousLe
oousLEe
cousLe
couaLe
oousLE
oousLe
usLE
oousLE
pop_pk_sov_access |DOUBLE
az2011s
lmznn ] MNIEGE
[aeres [nouare
countien
g, K ‘mnn_l \mmn
K |zone i INTEGER <county_nams | VARCHAR(50)
acres. oo
FK1 | county_id INTEGER
FK2 | raai0 i INTEGER
P | mpaitd_id INTEGER 2=
Pt | bockaroup 2010 14 |WTEock 7% a1 14 [WIEGER
1110 INTEGER
INTEGER mpa_name | VARCHAR(50)
INTEGER acres DOUBLE
WrEGER P | s o wrtoeR =
mpOzOTi_i
INTEGER dist_to_phx_cbd UBLE L
e A 7 [mpston 1o [wrecen
DOUBLE acres. UBLE
¥ INTEGER nawork_langth,_freoway | INTEGER mpa_name | VARCHARIS0)
ranidantiol_units_capaciy INTEGER network_lengih_ seres oo
nan._usidentia INTEGER
on eaidentiasa_capacty INTEGER wTEGER e
other_spaces INTEGER
er_space_name WARCHAR(50) T P eaios g [INTEGER
active_dovelopment_id INTEGER
land_area INTEGER Jacres | poUBLE
rodevsiopment_buiding_d INTEGER
base yoar_un
i
ar b
ransient. housenoids,in
ansiont_tous
wikanzgateusy_engian
skynarbor_sopisnements INTEGER

one and only one ~H-

one and only one -

ona and anly one ~H-

ona and only one ~H-

- #k-one and anly one
= -+ one or more
0% 2800 of more

-0t zer or one

AZ-SMART Base Zone Data Model - *DRAFT*



DATA MODEL - KEY TABLES & RELATIONSHIPS (1)

o [ i

Table (Z:)r:e§ B‘(ﬂ'!td:")gs Households Jobs

job_id

Primary Key zone_id building_id  household_id person_id

taz_id,
Foreign Key mpa_id, zone_id building_id household_id
tract_id, etc.
# Records ~71k ~300 k ~1.44 million ~3.93 million

building_id

~1.79
million

Copyright © 2012 (counts are approximate from Maricopa County test database)
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DATA MODEL - KEY TABLES & RELATIONSHIPS (2)




DATA MODEL - KEY TABLES & RELATIONSHIPS (3)

ZoneS zone_id raz_id mpa_id | county_id area freeway_within_qtr_mi | dist_to_phx_cbd flood_plain
204 26 1 174240 0 185042 0
e ——————
/ building_id | building_{ id | zone_id land_area | residential_units | residential_units_capacity = non_residential_sqft = non_residential_sqft_capacity = sqft_per_unit
Buildings 1 174240 10 10 0 0 1964
R ———
househ&d_id building_id | children age_of_head income persons workers
81294\ 875 1 60 122616 2 2
812960\ 875 1 30 79910 2 1
813534 \ 875 0 39 44671 2 0
— 813556 \ 875 0 38 37990 2 0
814097 \ 875 0 71 74408 2 0
n Gl: 7R7% ko) 1
814258 875 0 31 93010 3 &
Households
person_id \household_id person_no | head_of_hh age sex education student_status marriage_status
2170137 | | 812943 1 1 60 1 11 1 1
2170138 | \ 812943 2 0 17 2 7 2 6
2170171 | \ 812960 1 1 30 1 8 1 1
2170172 \ 812960 2 0 2 1 0 0 0
2171893 \813534 1 1 39 1 5] 1 1
2171894 813534 2 0 35 2 1 1 1
2171937 13556 1 1 38 1 9 1 1
Persons |2i7ioss 13556 2 0 39 2 10 1 1
2173361 4097 1 1 71 1 9 1 1
2173362 814097 2 0 65 2 12 1 1
2173403 sla118 1 1 65 2 14 1 1
) 2173725 ? 814258< 1 1 31 1 10 1 6
1 2173726  { 814258 ) 2 0 29 1 13 1 6
) 2173727 142 3 0 2_8 1 13 1 6
2173857 814287 1 1 67 1 9 1 1
2173858 814287 2 0 59 2 9 1 1
. 2174154 814434 1 1 25 1 13 3 6
Copyright © 2012 2174156 814435 1 1 44 1 11 1 6




DATA MODEL - KEY TABLES & RELATIONSHIPS (4)

Zones

7/)

Jobs

zone_id

raz_id

265

27

mpa_id | county_id area

849800

freeway_within_qtr_mi

dist_to_phx_cbd flood_plain

1 86950 0

/\ building_id | building he
Buildings Ca75) C 3 ) (8479849800

id zone_id

0]

land_area | residential_units ' residential_units_capacity = non_residential_sqft = non_residential_sqft_capacity

0]

sqft_per_unit

162500 162500 1

job_iA building_id | sector_} home_based_status
814097 \ | 875 3 0
N
814258 875 3 0
g S u
814434 875 3 0

building_type_id building_sqft_per_job

1 150
2 150
3 800
4 400
5 350
6 500
7 500
8 750
9 1000
10 250
building_sqft_per_job



POPULATION AND EMPLOYMENT SYNTHESIS

1. Given Census Block Group
information (e.g. #hh by income
categories & size, #pp by age and
sex)

2. Generate frequency matrix (via ASU’s
IPF/IPU methodology) of household
and person type constraints by block

group
3. Draw from Census PUMS data

detailed household and person
records that match the constraints

4. Use detailed information from PUMS
records (structure size, type, value,
etc.) to match or “locate” households
to Assessor parcels and built-space
information with similar attributes

Copyright © 2012



DRAFT BUILDING TYPES

building_type_id building_type_name building_type_description
1 rsf Single Family Detached Home
2 rmf Multi Family Attached Home
3 mh Mobile / Manufactured Home
4 retl Retail
5 stor MiniStorage
6 ware Warehouse
7 ind Industrial
8 off Office
9 med Medical

Copyright © 2012 /A\/A\



DRAFT EMPLOYMENT SECTORS

sector_id
1

© 00 N | o~ WIN

NN NN R R R R RRR R R R
W NP O ®OOWNO®OUN»WN RO

name
Agriculture, Forestry, Fishing, Hunting
Mining, Quarrying, Oil, Gas
Utilities
Construction
Manufacturing
Wholesale Trade
Retail Trade
Transportation and Warehousing
Information
Finance and Insurance
Real Estate and Rental and Leasing
Professional, Scientific, Technical Svcs
Management of Companies and Enterprises
Admin., Support, Waste Mgmt, Remediation
Educational Services
Health Care and Social Assistance
Arts, Entertainment, and Recreation
Accommodation
Food Services and Drinking Places
Other Services (except Public Admin)
Public - Federal
Public - State
Public - Local

naics_code

11
21
22
23

31-33
42

44-45

48-49
51
52
53
54
55
56
61
62
71
721
722
81
92
92
92




AZ-SMART

Models: Simulation Sequence & Description



WHAT IS A MODEL?

0 A mathematical or statistical abstraction to
help us understand and make predictions
about real world systems, often consists of:

0 A set of simplifying assumptions
a Initial conditions
QA range of applicability

O Models can be used to:

0 Make predictions about the future

a Understand what variables influence certain
outcomes



AZ-SMART GENERAL MODEL TYPES

a “Simple” model:
a Can be thought of as a simple calculation on tables (e.g.
“SQL:-like”)
a Allocation model:
Q _Allcﬁzates a given total of ‘X’ to dataset ‘Y’ based on weights
In Y’
0 “Rate Based Change” model:

0 Randomly selects some percentage of some dataset based
on pre-computed change rates

Q Regression model:

a Can be used to predict any continuous variable in a dataset
during the simulation

0 Probability or Choice model:

0 Discrete choice: binary (2 choice) or multinomial logit (2+
choices
) AL



AZ-SMART MODELS:
THEORETICAL BASES

0 Random Utility Theory (McFadden)
0a Agents choose amongst alternatives based on relative utility
a Urban Economics/Bid Rent Theory (Alonso, Mills, Muth)

Q Explains land use as a function of willingness to pay for
amenities and location trade-offs

a Hedonic Price Theory (Rosen)

0 Composite goods (housing) can be “disaggregated” into
their attributes and priced

a Dynamic Market Equilibrium, Disequilibrium

0 Real-world markets rarely in equilibrium, imperfect
information abounds

0 Microsimulation (Orcutt)
0 Helps avoid aggregation bias and ecological fallacy
0 GIS and Spatial Analysis (Tobler, Anselin)

Source: P. Waddell, 2010



AZ-SMART SIMULATION SEQUENCE

Demographic Evolution Models I Q Simulates demographic
change in households and
ﬂ PErsons

Real Estate Development Models

| 0 Predicts price, location,

timing, and types of real

ﬂ estate development and re-
development
Household Location Models I a Simulates migration and
location choices of
ﬂ households

| Q Simulates growth (or

Employment Location Models

decline) and location of

regional employment
AL



DEMOGRAPHIC EVOLUTION MODELS (1)

Models predict individual Aging Model
household and person-level =
! Fertility Model
demographic events
Mortality Model

Rates applied as probabilities
that specific demographic
events will occur

Primary purpose: 15t attempt
to reduce use of “static”
agents (households and
persons)

Sometimes called
Demographic Transition
Models (DTM) in academic
literature

Major MAG enhancement

Education Model

Marriage Model

Cohabitation Model

Divorce Model

Breakup Model

Child-Leaving-Home Model

Roommate Model

Household Workers Model

Household Income Model |




FERTILITY MODEL EXAMPLE

using the probability as a

percentage

New Person Record

il

Divide persons into bins by the
attributes in the rates table

Randomly select persons

Create a new person record in
the household and initialize
and update relevant attributes

age_min | age_max | sex

11
15
20
25
30
35

14
19
24
29
34
39
44
55

min | sex_max

N N NN NN N

N NN NN N

fertility_probability
0.0007
0.0549
0.1222
0.1195
0.0942
0.0462
0.009
0.0006

Persons in Household Before Model

person_id| household_id |person_no head_of_hh age sex|education studen

35
36
37

15
15
15

1
2
3

1
0
0

39
31
8

1
2
2

10
<
2

t_status marriage_status

1
1
0

Persons in Household After Model

person_id | household_id | person_no|head

35
36
37
38

15
15
15
15

1

2
3
4

O |0 |O |-

39
31
8
0

1

2
2
2

10
9
2
0

of_hh|age sex| education studen

t_status marriage_status

olw |~ |F |

1

1
0
0

AL



AZ-SMART SIMULATION SEQUENCE
REAL ESTATE DEVELOPMENT

I Demographic Evolution Models I

<: Real Estate Development Modelsj>

!

Household Location Models

|

Employment Location Models




REAL ESTATE DEVELOPMENT MODELS

0 Purpose: simulate the development of residential and non-

residential space for new or relocating occupants

0 Demand conceptualized as vacancy rates falling below
“normal” or “balanced” market thresholds

0 Supply conceptualized from the real estate developers
perspective of a “project looking for a location”

Regression Model

*Custom model written in-house at MAG
Rate-Based Change Model

Discrete Choice Model

Discrete Choice Model

Simple accounting model

*Custom model written in-house at MAG

Real Estate Price Model

Active Developments Model

Development Project Transition Model

Residential Development Project LCM

Non-Residential Development LCM

Building Construction Model

Redevelopment Model




REAL ESTATE PRICE MODEL
PARAMETER ESTIMATION

O Estimation of a linear regression QO The goal is to find the parameter

model consists of adjusting the values for the line which “best fit”
parameters of a model function the observed data. The REPM is
to best fit a sample set of estimated using the standard OLS
observed values. method to minimize the mean

orice = (B)home sqft squared error.

$1,600

$1,400

Thousands

$1,200

$1,000

$800

$600

SFR Sale Price

$400

$200

$O T o T T T T T T T T 1
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

-$200
SFR Square Feet AL




REAL ESTATE DEVELOPMENT
REAL ESTATE PRICE MODEL (REPM): SIMPLE EXAMPLE

Q Primary purpose: prices influence location decisions

0 Model stratified into submodels by building type
o Different variables influence SFR vs. Industrial prices

a Standard OLS estimated regression model with $/sqft as
dependent variable

0 Predicted prices then used as inputs to influence the behavior of
other models (e.g. HLCM, ELCM)

price = (B)home sqft + (B)lot sqft + (B)within 1/4mi of landfill

Home Lot 0.25mi
Price | = B 3 Sqft + B 0 Sgft | + B 0 landfill?

Price, = 1463 * 2365 + (234 * 43560 + |-5630 * 1




REAL ESTATE DEVELOPMENT
ACTIVE DEVELOPMENTS MODEL (ADM)

Q Prioritizes developments e
In the real-estate
development process

Q Vacancy rates are
computed for the
simulation year, then
compared with the target
vacancy rates

0 Total number of units demanded by built-space type
computed from simulation data vs. target vacancy
computation

0 Configurable % of total demand satisfied by ADM
“""{based on historic analysis)

Ads



REAL ESTATE DEVELOPMENT

GENERAL PLAN AND FUTURE DEVELOPMENTS MODEL

Q After the ADM, the remainder
of units demanded satisfied
with development allowed by
the general plan

0 Samples from a table of past
development until target
vacancy rates are satisfied

0O Res and Non-Res LCMs locate
units

Q Built space table updated
with information from located
developments

Real Estate Price Model

Active Developments Model

Development Project Transition Model

Residential Development Project LCM

Non-Residential Development LCM

Building Construction Model

Redevelopment Model




REAL ESTATE DEVELOPMENT
GENERAL PLAN AND FUTURE DEVELOPMENTS MODEL (2)

Step 1. Step 2: Step 3:
Compute Demand for Randomly sample from past Use “Development Project
units by unit type developments by type LCM” to predict a specific
# Households until the total = demand location for each

TotalUnitsDemanded = '
AN = T gtvacancyRate development (subject to

land constraints)

Total Units| Building # Non-Res
Demanded, Type # DUs SQFT Zone ID
SFR 2 0 ?
SFR 26 0 2 | % 1
107 SFR 49 0 ? \
SFR 16 0 ?
SFR 14 0 ?
MFR 12 0 ?
115 MFR 25 0 ?
MFR 19 0 ?
MFR 59 0 ?
RET 0 50,000 ?
220,000  RET 0 20,000 ?
RET 0 150,000 ?
OFF 0 25,000 ?
107,000  OFF 0 18,000 ?
OFF 0 64,000 2 AL




REAL ESTATE DEVELOPMENT

RE-DEVELOPMENT MODEL

a Custom written in-house at
MAG

Q Based on re-development
data from MAG development
database

Q Designed to satisfy the need
to accommodate known
redevelopment projects or
areas

Q Displacement of existing
population and employment

Real Estate Price Model

Active Developments Model

Development Project Transition Model

Residential Development Project LCM

Non-Residential Development LCM

Building Construction Model

Redevelopment Model




AZ-SMART SIMULATION SEQUENCE
HOUSEHOLD AND EMPLOYMENT LOCATION CHOICE

I Demographic Evolution Models I

!

Real Estate Development Models

!

<: Household Location Models j>
( Employment Location Models j>




HOUSEHOLD AND EMPLOYMENT MODELS

0 Adds and removes households and jobs

based on control totals Household Transition Model

0 Annually rectifies employment, household,

and person totals to match the DOA’s Household Location Choice Model

exogenous prediction Employment Transition Model

0 LCMs locate households and jobs in
vacant residential and non-residential

Employment Location Choice Model

space

0 Predicts a specific built-space record for a
household or job in need of a location

0 Different types of households and
employment have different variables that
influence location decisions

0 Household LCM stratified into models by
type

0 Employment LCM stratified into sectors
(roughly corresponding to 2 digit NAICS)



HOUSEHOLD AND EMPLOYMENT TRANSITION

MODELS

Household Transition Model

Employment Transition Model

Annual Population Control Totals Table

» Step 1: Calculate Simulation
Population by bins in Control
Totals Table and difference

» Step 2: Randomly duplicate
or delete population records as

ear age_min age_max AL SUIEC Difference
y Control Total Population

2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016
2016

N N NN M DN R PR, R P

14
18
36
56
76

14
18
36
56
76

17
35
55
75

13
17
35
55
75

53684
52482
50472
49190
48471
49621
48916
51751
53478
52971
49168
47154

| necessary

52443 + 1241
53451 -969
48421 + 2051
51216 -2026
50994 -2523
48341 + 1280
47154 + 1762
50985 + 766
52187 + 1291
51924 + 1047
51369 -2201

Copyrighreorzor>

49271 -2117 t



LOCATION CHOICE MODEL EXAMPLE

1. Determine household records w/out a location
. ldentify vacant housing units
3. Randomly sample from vacant units for a reasonably sized

choice set

4. Calculate utility and probability (based on household and
housing unit characteristics)

5. Use random sampling to determine the choice

House | Utility

A 300
M B 600
C 200
D 50
E 10

!

vﬂ(.j)ZZﬁjiXﬁ—i—ﬁnjx"YnXﬁ

I

/

Probability

0.259
0.517
0.172
0.043
0.009

Ordered Cumulative Random
House Probability Proability Number
E 0.009 0.009
D 0.043 0.052
C 0.172 0224
<A 0.259 0.483 0.480 >
B 0.517 1.000




AZ-SMART OVERALL MODEL SEQUENCE: RECAP

0 Models repeat for every year
0 Run external models every N

Nth year > I /D/emograp;ﬂéEv i Models\7

ate Development Moheks / I
I v

I Travel Model

| subModels |

(GO, Construction, Seasonal I Household Location Models I

Transient, etc.) /\ /

Employme\h\l.ocatlon Mgéels

.




ALLOCATION MODEL EXAMPLE
HOTEL VISITOR SUBMODEL

a Data inputs:

Q forecast of total hotel visitors for
every year of the forecast period

Q number of hotel rooms and
occupancy rates by city
O Proportionally allocate the total
number of hotel visitors to each
City based on the number of
hotel rooms and occupancy
rates

a Constrain the allocation based
on the capacity
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2012 OFFICIAL PROJECTIONS

0o 2012 Projections:
0 2010 Base Year, annual projections to 2040
0 Last set in July 2007
0 Executive Order 2011-04 - Projections prepared every 3 to 4 years
0

Based on DES county control totals
0 Working with AZ State Demographers Office and Council for Technical Solutions

0 2012 Projections at 3 levels of geography:
O Municipal Planning Areas (MPAs): 29
0 Regional Analysis Zones (RAZs): ~149
QO Socioeconomic Analysis Zones (SAZs): ~2095 §
o MAG Approval Process
o POPTAC
0 Management Committee
O Regional Council
o 40+ variables projected
O Housing units, households, population in households and group quarters
0 Employment by 5 land use and 2 other categories
0 Employment by 15+ NAICS categories
copyricl cAdditional variables like seasonal, transient population, etc. /A\/A\
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2012 PROJECTIONS REVIEW PROCESS

Preparation for Socioeconomic Modeling (July 2011 — May 2012)

Modeling (February 2012 — December 2012)

Review of Individual 2010 Databases and GIS data

Modeling Assumptions & Methods Review

* MAG/City Land d

tabla/ Mixad TaFimiti

MARICOPA
’ ‘ ASSOCIATION of
GOVERNMENTS

January 23, 2012

FEb— A i 2
Base 2010 & Build out i

l Mar—May 2012

|

I General Plan Land Use I I Existing Land Use I I * AZ-SMART Overvisw I I Review of Base 2010 & Buildout I Expected July
2012
% VPAITAZ RAZ boundaric : S AZDOA
o o i+ . = / 4. 3
I Residential Database k I Employer Database I e ey e G e e Drait 1 Countv
Base and Build out: Model Runs -
* 2010Base Population . «—] Control
Development/ I RV Park Database I * 2010Base Employment (2010, 2020) Totals
Redevelopment - B am
Residential: ¥ Sept 2012
* PersonsHH
Schools, Post High School * SingleMulti- Family Split I Review of Draft 1 Runs I
e » Residential Density
Insnhmor.ls, ].E.nro]]ment, I Hotel/Motel Database I e l 0ct 2012
Districts » Households by Income
* Group Quarters Draft 2
* Demographic Evolution Model Rates Model Runs
Job Cent, | . ;
| GrowQuartes | | ob Centers B A (2010, 2020, 2030, 2040)
» Employ FAR & Employment Density
» Employment Classification l Oct/Nov 2012
Age Restricted Areas * Population’ Emy ent Ratios
AL * Work 2t Home = I Review of Draft 2 Runs I
Real Estate Development:
* Vacancy Rates — Residential, Non-F 5 ‘ Nov 2012
» Buildng Types
» Land use classification Draft 3
Ot;:‘:: 1 and Post High School 1Im: Model Runs
. 1001 21 ‘o3t g, o0l enrollment
« Tramsient Poplai (2010,2020,2030,2040)
» Seasonal Population
» Airport Originations
AZ SMART Detailed Review ' Dec2012
;
CENSEIS 2010 l I Review of Draft 3 Runs I
American Community |~ | Consistency & Implications Review l Dec2012/Jan2013
Survey 2010 :
3 I Resident Population I I Existing Land Use I | Buildout I SOCIOECONOMIC
PROJECTIONS
. 2012
I Employers I I Built Space I
- - Schools, Post High School
Special Population I Future Land Use I Institution KEY
Groups

l MAG TASK

| | TO BE REVIEWED |

DRAFT SOCIOECONOMIC DATA & MODELING REVIEW PROCESS

FOR PREPARATION OF 2012 SCOCIOECONOMIC PROJECTIONS BY THE MARICOPA ASSOCIATION OF GOVERNMENTS

TO BE REVIEWED | REVIEW COMPLETE |
THIS MONTH

2012-1



QUESTIONS?

Team:

Hanyi Li
Jesse Ayers
Mark Roberts
Scott Bridwell

Anubhav Bagley
abagley@azmag.gov

(602) 254-6300
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