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TEEUM

~ Defined: A user—frilendlfﬁ“’r“aphi all user \

interface for implementing the DRAM/EMPAL
model ) ™~

DRAM/EMPAL: a complex set ofi algorithms for
predicting filfure locations of households and
employmentbasedionimarket relationships

e Market: based /
e Rigorous |

— ° Theymost widely usederecasting model in the
United States sincetnerivy0s i




DR AMEMZAE

~ e Developed by l[)?/f’ﬂfmar during the \ﬁ?
1970s ~ -
1 -

e Designed to work with widely available |
data usihg well-tested relationships

e Evolved 0 '

METROP ‘ PAL, TELUM

e [atest
completed! in 2005
-




~ FHWA - ¢4 milliér?ma“ér:r A-21 N\
d

e Bring to small edium-sized MPQOs
e rlgorous methods that are normally ;
only: available to much larger agencies

o Incre%e '




AGVeiicgES

—

e Easy to use — substantial embedded N\
instructions and e{élanations ~—
- o Flexible — user definesllemploymenmd
£ _income categories; constraints can be placed |
on results :

o Makes theiconnection between land use and
transportatien
o Established triacksrecorditiaroughout the U.S.

e Allows stakeho N during the
INPULR! lts phase —




Plices Peelic Az Cotlple]] of
Covarrirrients (FPACE)
e Medium-sized lMEé[indudes City of

Colorado Springs and several smaller
municipalities,.acros?s two counties

/T _r
°6 TransBortation staff; 1 Foreca\‘sting
staff; 1 specialist; 0 full-time
modeler
e Minima velopment
=




* e During the 19905, PPACG was a test

calibration; site for DRAM/EMPAL =
| o Census-tract level; disaggregation stiII?e\etled
/ Tee Promising results’ \ I

e More of an academic exercise




CheEESNVENVREE

/

~ Previous forecasts... / ~\
e Not enough employment categories

f o “Service” — criminal defense attourneys a
7 ~ cashiers a / f

S Addltlon\’al categories easy to implement in TELUM
o Inadeqda documentation

e
e

-‘b‘_ -H-"\.




EEUIVMNVeEEIEr

Background: ‘ 5/ ) \%
t

e Mathematical methods, statistics N—
e Database : \

G- N

Needed: ’
o Understand%ri ables and| basi

¢ Be able to in EPrEWSIAUSIIES 9"””” by TELUM




Praeelrinle) e Eeltpler)

- e Present metHodd’iS@jyxt committees\h
e Precedent, usé{rs, costs, flexibility.
/o Control totals ) J

° Geogrgphy — establish analysi} Zone




GEOUIEPIY

e Regular unit of analyéis _TAZ \
e TELUM has a limit ofi 499 zones ~— gt
4 |

;\Statistical Ahalysis Note™ \
o TELUM is a statistica/model that relies on sample size

e




1)

Threé Types. N

Zonal data
1) Employment by categ)ory [calibrated]

2) Households by income category [calibrated]

2)

~3) TravelTimes [jcalibrated] " -

3) Group guarters (Census defintion)

4) Land use y
Regionallratiesi(Vs: naticnal averages)

1), EmployEees perNOUSEnold by come category

2), Income catedery i jen category m rix (PUMS)




PDalarSOURCES

~ o Households by inco le category R
o 2000 B
e U.S. Census - TAZs conflated to Census I;RksNTnaking
/ aggregation easy f f
) 0]0)) (c\)‘ﬁf-census year) \

e 2000 numbers times 1990-2000 growth rate
e Field GKS N newer; high-growth areas

e PurchasediClartasimanketing solutions firm)

Dany) buéifhess DB
' DrEViously .




PDalarSOURCES

~ e |Land Use - PPACG‘a?;éd‘memer entities to

provide zoning, comp' plans, flood plains, etc.
e Group guarters
/ e Dorms — college web site; f
e Barracks — correspondence and economic. impact '
reports
e Retiremen es and assisted living —Area Agency.

¢ Regional Raties C Public Use
Micredata Samplel(PUMS) S
e Answers the questionslnrthis particular region, for a
changelin, type xeemploymentzwhat will be the
Corresponding|chiangeinitypey nousenolds?




L Dlitz) Clezinlinle) ~ mlotsariolels

~ e Pikes Peak 5 @ raﬁldly-gnowmg reglon\

e Undercounts in hlgh growth areai\ge of

: Colorado Springs)
* e Quality control performed using County
Assessor's Parcel Searchiand Google




L Dzjtz) Clezipiinle) ~ Enolo el

24,000 busin‘?/pbintsxincluded n
purchased database.. f
y K Good picture of thg regional distribution _r
e Not very accurate at the analysf% Zone




22 OUalityACenteINARNGYateNS

4

e All data pointsl \E/ﬁp]“oyers) listing over \
80 employees were checked —this

represented 50 perc}ent of all reglonal r
‘employees \ '







ANNOLEIONNGERCOUEINE

- Business databases réquﬁ’e refinement before tﬁéy

can be used ( —
- Geocoded by street address without field
/ verification), * / _f

e This process is imperfect and is often done against
dlfferent%Uet Iayers (Where the addresses are

. e Otherwise, calibration m.gnr r)m '-lrJ rends that result from
differentigeocoding ratiertianicianges “on the ground™




Pzjiz) Clezinlirlef ezl

minimum...

~ Data will never be gfehr”fectgbut at \
e Household numbers should be verified

" for zones on a rapidly-growing urban,
iglple[
e The Iocat mployers should




SImMpPIEGNNINEINE

1. Setting up zoné S /rfficture ' hapefiles,

acquiring data — 1 month N
2. Data cleaning — manths (witholt
s dedicated modeling; staff) |

3. Data plz\ep and Calibration — 1 week

4, **TELUM reveals errata during
calibrationg*

5. More da il (*I'-‘.II’III'IU =

N ple) th

rnrougno.lr-




Sallvhation

— | InterpFetinﬁ""'ca-Iibr tion N

e If you are bringing the forecast in house\FB“r{.he first
f time, you are now.responsible for. exp/aining |
/ - calibration’, ' / -

e A reasonable definition: calibration is a mathematical
description.oft what happened between two or more
known pointsgtinis becomes;the behavior that the
model prescribes teitheregiontin, the future

o TELUMis seliztalibrating

e Accurate andiconsistentibaselyeardata is critical to
proper: calibrationy eLHEWIsSe, the model may appear
‘to behave irrationally;:




OlacizauenaNCiiaNEES

- Models such as TEJZ’UHM‘“may require new
communication pq/thways within the agency

S

° Extensivé\. data faSks may. require working
groups, teams, etc.

e Organizationalibarriersimust be overcome
need to

/ f

e AutoenomoeUusidERartMELSiiie
collaborate




- Tra nsportatlon Model \

\
e -

1. Consultant coré:lucts Travel Survey to
| estabhsh trip rates (2002) \ _{

Forecastlng Department generates
mployment figures for trip




forecast input
— e
/7 NCOMENCALEYOIIES fpom liravel Survey, ;
) /e \
OIIESHTONMIISOLIOECONOMIC FONECast:

Income categ

Minimal direct communication/collaboration, no
,model- de  accountability; ne modeling manager




SellinaELDY

~ e Getting away. flrc:(n‘( the “black box”

e Staff must demonstrate... o
/ | s Understandinglof m§del fundamentals I
e 9 AbiIi\E\y to interpret results \
e Ability, to incorporate local knowledge

Wit-1 =

P(Pi)B(K,)"

/_'deeba : Caroli st vs. west)




UNIEESSHMIIEIK

-~ -"Seems Ilke a good modé but it doesn't really apply\
here.” N—

-RL{E:H County S~
4 ol \ J

"This is a un ue kind of area.”
-Everybody I talked to

poIiC|es?.. ,

How TELUMI can /mip/lGtiy:accolni=ior some Gf the
/—/ effectsithrough calibration:



RO NIBWIEEGEGENEOISUEINLS

- e [TELUM can be c&)ns ained. in four dlfferent\

ways —
e Set the number of HH or jobs In a zoﬁé\by-.income
/ - or employment:category (

e Set a total number; of HH or jobs witholit
speCIfylng Income/category. dlstrlbutlon




NSO NAVEICGESHA =7

i TELUM uses 'Jegi/O'I{l-é;beci ic ratiosto.
determine settlement patterns, NOT
| national averages
U.S. Census: Public Use Microdata Sample (PUMS), $70
Pikes Pea




vzl Usa zlglel Trelnisdorizdos)

‘e Abundance of reseér?éhowsgausal connection;

e Many simple models use gravity model_alone to
show effect of travel costfon settlement pattern

e TELUM can mcorporate congested travel times
from a transportation demand modell

/ f

=,




DENSIuyAENAGCCEREY,

~ Western commuﬁltles/ verysnsitive ohigh \
den5|t|es

e Settlement patterns pred)cted to be \\?e
/  dispersed \

e Radically different densities will not be found in
close proximits

° TELUM




PDEALNeIRarSEHaWIMan

e Prelih?éf?”‘results \
¢, statistics oo
A, Callbratg\on complete, statistics look OK'
e TELUM shows that base data st}ll needs







B Dramatlc decréasé/s In hoeuseholds and\
employment in several zones ~—

/ eToo mug\:h basic em}vloyment in rural |

i

areas \
e Not enﬁg esearen . Into unigue zones

ol




SCHOPISIOINNOUGNEENERMENVOE

altyAsysien

Model liberals: “Freeg(he model!” \j
*The model know bejt ~—
/ eUse constraints when absolutely necessary |

Model Cons
Do not
Do not allow

del goes to jail)




SOUREIRERENYOEE]

o "Floors l / ~J F\k
e Number of households shall notdgfiease
e Number ofi jobs shag not decrease by

“ more than 1 percent per year |
e "Caps™ .
e Once la edevelopment
o Implement uired many
spreadsheets — sities,




1, Nobody meets'deadlines.
1. Checkpoints needéd
2. Proactive communication \
2. Everything is rel,ative,’
1. A model only does whatever we think
2. Example: "Household' construction™

3, " Ihanks fernoething

2. Be,very specificiabout-whatsyou are asking for




f~

[rig [pplgorizipes of Sie

Prejudice: Aqencv wants to repiace stakeholder input with a
mathematical model, and'they probably don’t even know.

how. it works. C ) \

/ 1. Present the lr\h,odel aﬁd demonstrate understanding beforé

beginning

2. Inform stake will be asked for input -
what type and

3. Re-convene at: d:l_c|_,|o|'| pgin[_, @) discuss difficulties and

successes andlaskadvice! (thisiis the story)
4, Tell stakeholers NOWIGHEIN J,chmr nputwas used; if- not,

(_J‘ny not




e to perform several

~ e |eave enough'tim -~
iterations of theénodel ~—
/e Model a\r\ea IS -facriti):al decision f

e Calibration — where averages fail

e Rural vs: Urbbanand the attraction of




Leiforanlzitio)n)

~ http://www.telus-national.org/telum/
/ TELUM i’s\{reef )




	Socioeconomic Forecasting with the Transportation Economic Land Use Model (TELUM)
	TELUM
	DRAM/EMPAL
	Intent
	Advantages
	Pikes Peak Area Council of Governments (PPACG)
	Forecasting
	Changes We Wanted
	TELUM Modeler
	Preparing to Launch
	Geography
	Data Needs
	Data Sources
	Data Sources
	Data Cleaning - Households
	Data Cleaning - Employment
	Quality Control Innovations
	A Note on Geocoding
	Data Cleaning Recap
	Simplified Timeline
	Calibration
	Organizational Changes
	Case: Aligning the Planets
	Case: Aligning the Planets
	Selling TELUM
	Unique Snowflakes
	Local Knowledge and Constraints
	National Averages!@#*?
	Land Use and Transportation
	Density and Adjacency
	Death of a StrawMan
	Issues
	Bounding the Model
	Stakeholder Feedback
	The Importance of Story
	Retrospective
	Information

