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1.0 Intx@duction

.0 Intreduction
1.1. PURPOSE OF THE CRASH DATAIVMIPROVEMEM ¥ PROGRANA SUIDE

The purpuse of this Cravk Data Impro '+ ment Prograri Guide (Guide) is to assist statz crash
datab :se managers a.u other traffic safety professio.ais in 1dent1fv 2z, defining and measurlng
the characteristico.of the data qb lity within the crace
crash database’ 1 he quality c’iuracteristics cor sist of the
timeliness 2ccuracy, compic eness, consistency, ‘
integration and accessib ity of the crash lata.

“ne purpose of the Guide is to assis.
State database n anagers and olaer
traffic safety crofessionals in
identifyiro, defining and measuring

] ) , ) the g licy characterisi'c; of the data
The Guide will ascist States to estebush baseline withid the State crasi= database. ’

tacasures that reflect the currert status of the av =ity e~ r~ d
characteristi:s and to conduc' periodic upda‘cs to assess progress in improv ng crash data
quality. T CDIP Guide U ses examples2i'good practices to help illustzawc the use of the quality
measurol.

T1.2'CDIP Guide “~'intended to aduress the folioviing issues rel.ing to the Cras., Database:

1. ¥ Mat are the dai . quality charact ristics?

20 “"Why is each«aality characteristic importan.”

3. What is*“ue definition o* »ach data qualit » characteristic’

4. What metrics can be used to measure the quality characteristics?
5. How are the me.ics calculated 0 derived?

How is the.ncrformance of 4 e quality metric assessed?

.

7. What is the importance c* establishing (visiness pract’o»s for working w.th agencies
that":re not currently submitting qualicy data?

In additier; he Guide provides samples ¢ management z3ports that pres i the status ot"the
quality ‘ncasures for vai ous agencies.ai the state as.a= hole. While the Guide’s coneertual
principies will be appiicable to other 1affic safety “atabases, the svxcific informaticn presented
ir. *.zis Guide is intended to be directly applicable only to a state’s crash database.

Intended Atraience

The CDI} Guide is intenaed for a target audience of Stitucrash databas s ‘administrators «nd
managers, State Traf’ic Records Coesainating Comn *aee (TRCC) nismbers, State highway
saf: 7 office and €tate Department ot Transportation (DOT) safety office persornil, local traffic
s+fety personnel (c.g. law enf¢:Loment, traffic.cngineers, citv.a.d county plani.ers) and other
rederal, state, and local traff.~'safety profes:innals. Howevei, the informatiown should ben: it
anyone wh> nas a chanct 2 use the state:ciash data.

Refarence States tised in the Guidic

Nest of the exanipies of good pr. cuces cited in.t.e Guide are drawn from practiocs adopted by
we states of M chigan, Iowa and Kentucky. /lithree states 2-c'among the le2Zers in develoging,
maintainit,/ «nd managing «rash databas=s ‘hat are capabl« of providing good quality cras. data

Crash Data lgegdWovement Prog am Guide



1.0 Intx@duction

to users. Their atility to provide tis quality date (~in large part ¢ 1e to the cons*ant vigilance
with which the scrutinize the “iiormation (da.n) being provided to the datakbasc and the acticis
they take towhaintain and improve the quality of their crash Jata.

1.2.. £ ACKGROUNE

De. pite significait gains in redv ving traffic relata tatalities sincc the enactment Ht Federal
motor vehicle ard highway saicty legislation 1. the mid-195£s; the annual t>ll of traffic crashes
remains tri z*cally high. I 2 United States, over 35,000 Heople are killed” annually in tiftie
crashes on the nation’s 1.'¢hways and ar ..dditional th==e million peonle suffer serious injuries.
Motar vehicle crashes are the leading ~ause of death ai.d disability i ‘ne United St-.ies for two
yeot vlds and peor '.of every age “rom 4 to 33..Furthermore, trafii< crashes are 19 only a grave
raplic health problem for our na.ion, but are ali= a significan . sonomic buré=ii. In 2005, traffic
crashes cosf the U.S. econor v approximateiv 5250 billion, or more than twa percent of th¢
Gross Do mzstic Product.

Congress, in passing the Safe, Acoonatable, Flexibls, Efficient Transportation Ecuity Act: A
I'cgacy for Users (SAFETEA-LU, 2005), a trai: s ortation reaut..orization bill. identified
ceductions in.ihe number of crashes and the al<ociated fatalit'es and injuries a; the basis fer
judging the eftectiveness o1 liighway safe v programs unc=i the Highway Safety Improv(nient
Prograni (HSIP). The detcrmination of effectiveness is vontingent on € <h State havi 3. good
quality traffic safet;zdata and using that data to dete miine the locatin.i, severity, and cnanges in
their traffic safety vroblems.

...data whic'i are timely, accu. tie,

Traffic safety uata is the pti viary source of v ir knowledgn complete: < onsistent, integrated
about tke traffic safety e “ronment, hun2a behavior, anc and a_sssible.
vehicle performance. 'ierefore, in order to address these - 2

safaly problems, we require good frotric safety dat.. meaning dat.=vhich is timely, accurate,
coauplete, consiitent, integrated; and accessible
1.3. SARETY DECISIONS ARE IMPROVED WITH (350D QUALITY DATA

Goodanality data has tie potential to «aprove problem identification, the prioritization of
d-fferent safety pret lems and the evaluation of the

& _

efiectiveness ¢ countermeasurc:. Safety prohle ms may Good quality data has the poteriui
have several p<tential soluti¢irs, such as: to improve > -oblem identifica on,
e Ei .ineering the itirastructure to remove or analysis, crd prioritization f a

specific cafety problem.

Y. W

minimize the ka.ard (e.g., sharycurve, incon :siency
in geometiC:, and visibility 1ssues).

e Enforcing existing law. o ensure drives,'vehicle comnlicnce (i.e., graciated driving
licensing, alcohol, and speeding).
e FEducating the pul ¢ on safety issaes (i.e., seat:belt use, aggressi < driving, and
peeding).
s Improving - mergency Madizal Services ti ough processes such as trainiiio EMS
personr<’or the deployment of EMS viuts.

Crash Data Igegwovement Progam Guide




1.0 Intx@duction

The availability of good safety d<ta"allows us toa:Curately ident1’y the problemr<, assess the
potential effect’ viness of the soiccted countertieasures and to actually evalusie the effectivercss
of those cour‘ermeasures.

1.A“TRAFFIC SAEETY DATABASES

Data for deternmiing the severi(iz and extent ¢~ *ruffic safety preolems include information on he
crashes, driv<rs, vehicles (incidding commercial motor veh, ics), the roadviay environmen:
(including ‘“.affic volumes, injuries, and' traffic violations."'herefore, the “latabases that ©.¢
considered to comprisz a iraffic safety-ti.cormation sy.1.m are the:

»» Crash

e Roadway/Traffic

e Drive: Licensing

e V(zicle Registration

o Emergency I4edical Services/iujury
o Citation/Aw;udication

Figure 1 depcts the relatiof suips among (uese
systems<is an interlocking ‘set of related -
inforn «tion. For traffic safety purpeses, crash /

data is at the center of this honeysrinb of c

itation
wformation; vh,'e all of the oth >r databases are Adjudic
integrated witl. or linked tc /i< crash data. ‘
Data ccVected at the fvinte and local isvils serve
as tlic {oundation for any traffic rec>tds system.
Wienever a velicle is registeres, « driver’s
license is issod, a traffic couwer clicks to record Figure 1: The Traffic Fecords System
traffic velurhes, or a car crashes; data is
generav-C The collectin, storage, and < se of this data lupport the primary business rrocess of
the ccUecting agency «2.g. driver licei sing, vehiclaaegistration etc ) but this data a’so provides a
u. v ul source of inrurmation for traffic safety. Thkus, the traffic ssiety informatioi system has the
capability to se. ¢ as an inforn 4 ion resourc: o, traffic safety-professionals to identify traff:c

safety probléius, select coun.imeasures, manage counteri, eusure progran. and evaluat2 1oe
performai _¢ of safety or¢zrams.

1.505THE CrRASH DATA COMEDONENT

Tne focus of the Guide is on the crash data co2ponent of the :maffic safety inTo mation system,
which is th- driving force fi r most traffic saicty programs. The crash datacase will contain
informat'un from the law :nforcement c#iicers investis ating and report ng on traffic crallies. It
may ‘2150 contain operator crash repo’ts where therewicre no fatalitic> or injuries apa the property:
dai;age may haveH.en at or belewv the state’s rere ting threshold. The propert; aamage
cporting threshutds will vary froin state to sta‘.

Crash Data Igegwovement Progam Guide




1.0 Intx@duction

The data collect¢d in the crash rencit will contain “ziformation on Herson(s), vebicle(s),
circumstance(s’. iocation and ¢ = vironment in.vchich the actual crash event ocCriired. The crach
data will be«<btained from direct collectiorrby law enforcer..cnt officers or vossibly derive:'
through'ii Xages from o.er state datahat=s. Table 1 pret¢its examples o. the type of
inforriation (data) tha® rnay or should v available in state’s crash' latabase.

Table *: “ample Data 7 '=u ents of a Crask:\atabase

| Compon- 1. Exampics

Crash e  Woather conditic 2 and paveme sarface conditica

« . lllumination

v Time of Vay, Day of We.i-

e Avoidu.ce maneuver:

e Vio. ition of trafficiiaw (speed, tiimns, failure to otey, reckless driv.ig)
o.  Number of fata’ severe injurvior property dame ge only craghes

> Number of ‘walities and se'ere injuries

e Number of vehicles invo!ved

e Mani<y of collisioi »nd speed

e _ (ivject struck

< “Person type furiver, occupant, pedestrians)

< Substance Sbuse
e Safetvacvice use

Roadwzyv e Lacadon referencig system
e Koadway cha=acter (jurisdiction, classificatian, surface, geoni *rics)

e Structures (hridges, tunne's’s

| o Traffic centrol devices; signs, delineations, and markiigs

e Roadside features fiiacdware, cond:t.ons, bike lanc<; s1dewalks, lai.a use)
e <.l grade crorzings

¢ Traffic volume and characte. stics

Veaicle—All “/ve  Type anc vonfiguration

e VIN
e Az2'model year
o . V/eight
Registratioy information/Plates
e Defect:

e Ov v~ informatioi:
e Safety devices £type and condition)

Veiide— .+ Carrier inf zmation (includin g DOT number)
C~mmercial ‘

e Hazardous materials/Placards

‘ e Insp.otion/Out of Sei vice Records

Crash Data Igegwovement Progam Guide




1.0 Intx@duction

‘ 2 $ \ 4
Components Examples
Driver e Age/DOL
e G¢nder and Ethnicity
e _=uperience, drivi ¢ education
<. License status
e Convictipw history
Injury e EMZ icsponse time for driver/pedesiran/pedal-cyc'izt
Surveillanc. AN ~ .. N
System e Foupital assessmext of injury scvirity
Hospital lerng?' of stay and cost w
¢ Rehabilita 1on time and cost

1.6. GEfiz=RAL OBSER/YATIONS ABCGUT STATE &RASH DATA

Thers are many potintial reasons for' 1iadequate crasi-data. The problems associateawith this
da‘ainay be relatest w0 three broaa <ategories: peayle, processes and/or technolez

People

There maj-be many reas¢ s that the qualiiy of crash invesiigation and  roorting varies {rom
agenc ' .9 agency and; i fact, from officer to officer. tor example, tr=.ining requiremc ats vary
among states. The lcvel of training n ovided to ofi~crs may vary.aitiong law enforcement
~gencies. Officess inay lack an viderstanding of the crash data *icment definit'cas or how te
ineasure or ini-cpret some of toe informatien they are askedtu report on. Thes' may lack an
understanding of the impeitance of crash-daia collection w.cause they donot know the multitude
of usesqwor this informatian. Some pelic > agencies may not view the tin.zly and accura‘c
comt'etion of the crasa form as a “wiission-critical "item, and thus ('ata has the poteuaal to be
dc'ayed, error-ridden or incompl¢te. One refrainicommonly hearc trom police.iz iat “crash
.orms are being ~ompleted juwtor insurance <o.npanies.” One method to he!n police agencicz w0
perform betc. crash investigaiion and repo.ting may be to'vrovide themaria feedback atethe
quality.ct teports that they are submittirg.

Pracesses
Inuccurate data Con result from pumerous cavse: relating to the processing of crash data. The
accuracy of #l e'submitted crish data can suffic from cumhessome edit che ks with paper cfasn
report foi s or inadequar= cdits with electronic collectio1. rhe timeliness of data can be “afected
by the number of times ‘tie forms are k'a idled by thet1siodians of thew rash database. For
insiance, delays couvia result if the fCns shipped to aiiother office Hutside the custodial office fo«
52adon coding. ;. ccuracy errors can result frem errant “keystreiics” by data ing 1 personnel.
Again, if the individuals respensible for proe2ssing the data oo provided inrarination and
feedback ot their processin,, they are in 2 hetter position to improve their (ata handling 224
performizice.

Crash Data Igegwovement Progam Guide




1.0 Intx@duction

Technologies

To the degree ia¢ states can aitord it, adoptiei.of new and nnovative techneiegies can help
improve the uality of the crash data. Electroaic data colles.2on, whetherthiough laptop
computcrsior “on-line” eaotry of crash reports, can heln.iinprove the timeliness, accuracyvy and
comp!(t<ness of the c4sh data. The usc of global pasitioning syster:.(GPS) units or *3iS-based
“siri-maps” canniore precisely determine the lecation of crash<s. And the crec v =n of “data
warehouses” car, assist in makii o crash data avanable to users w.d also assist in integrating crasi
data with oth 1 wraffic safety«i.:{ormation systein databases.

These situations and mor¢ affect the ozulity of crash ¢~ .ubase. However, if a state has established
a mechanism to assecs the quality of us data, it is in a much better.pusition to detec: deficiencies
ar zitake steps to cerrect them.

1.7. ENEJRING DATA JUALITY

Purvase of Measuiing Crash Databhase Quality

Orie of the first aciions in improvi 2z the traffic records system ‘n any state is to.icentify its
swrengths, weaks2sses, and areas of potential eiticiency imprexements. The ay ity to recogni.ie
the type and ‘ssope of deficisacies is necessay to begin to
take steps < correct the d<ficiencies. As a rirst step, states
shoulc ‘ztermine the cuality measure(s), or metric(s) that . .

. . . X perfor.sance-based measures and
will provide the grectest utility to tixc ‘database miwices for measuring progress,
dministrators i aetermining the'quality of the daca within ) 1ding its own Fenchmartks.

e database. . venchmark er aseline measure of this \ L

characteristic should be d<ie.mined for eas.: data quality > .aracteristic. '(:rough benckhmarking,
a State s able to obtain « quantitative,n>rformance-based, measure te-.2termine the corrent
funct onal status and to gauge futuss progress in ter s of that data ¢nality characteiisuc.

.. evalucted in terms of
standardzed, quantitati &

Nata Quality (Cliaracteristics
The six dat4 quality characteristics this Gride is concernec yvith are:

1. «<Teliness: Information should »¢ available within a specific timeframe to allo v for
meaningful acelysis of the cut ‘ent status of thc issue under ‘nvestigation (e:., the number
of injury vtashes at a specific location wita’n a limited ti.zirame).

2. Accuracy. Information vithin the datihase should béccirect and reliable in describirig
the {awa element it tucports to describe. Accuracy 1. typically enhznved through he
pr.ctice of condn=ciing consistency checks and vaiidations on the Zata being entercd into
the database.

Completen2ss: Informatinie within the database should be complete in tera.s of all
reportable instances of ‘ac¢ event/chara: coristic beingsevorted and avaitible within the
database, and all reauired data elem¢’s within the record should t< =ompleted wi'.
arpropriate respo.es.

4. «.Consistency/Uniformity: Inferniation collectad-should be coaiistent among ¢li reporting
jurisdictiors with all reperting jurisdictiors using the same reporting threst.oid and
reporting +1e same information on a stanidard data collé =tion form(s). I¢eally, informat’cua
will t2 ieported using nationally acednied and pubh n2d guidelines a « standards. (Madel
Mutaum Uniforn® +rash Criteri v AN\IMUCC), ANCT D.16, ANSI D.20).
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5. Integratian: By using corhuion data elemi<ts, informatio. in one datahase should be
capable o1l being linked ~with informatica from other.databases. An exaniple of integretion
is tha 'inkage of crash data with roadvsay inventory: (ata by havirs a.common lozaton
¢!oment in each s.otabase.

6.0 “/iccessibility: “eformation with.n the databa:Csnould be rea<ily available to o!i eligible
users of thcanformation.

These perforprarce areas are «::0 referred to a. tne “6 pack. *

Performance Measureé: of Data Qualics
Perfarmance Measureoshould includc 4 unit of measuiement in as¢<ssing data qua'.“v, such as:

» Days (is or. . measure of t:t..eliness)

e Errors (is one measure ol accuracy)

e Emuy Fields (is o ineasure of camipleteness)

e . Number of different forms used 1o collect infer.zation (is one ».casure of coniisiency)

<. Number of (1 ferent databse, that can be iz ked (is one measure of integration)

e Number i individuals querying the datavase (or numb(r of times the(!~1abase is queric!)
for in‘ormation (is ¢2e measure of accessibility)

There ar< rarious ways #( rneasure the per.ormance of “’i> quality char<oteristics. Tahlc 2

preser. ', some exampi>s of performance measures that.Can be deternzred to obtain a \uantifiable
measure of the quabiy characteristic: The perforr ¢ace-based measures are judged in terms of an
_acrease or decriase from a bascluie in terms of the unit of mea urement.

Table 2: Fx:aple of Perforr 2ace-Based Measues for the Croi. vatabase

[
. L. S ample
Cbharacteristic Performanc: vleasure N p
Benchma
& . . . ] r & S
~imeliness ‘e #days f.cin crash evenitmtil data is available for analy/=is | 30

in crash database

e % sf crash repo vnentered into‘tic system within 30 days of | 7725
crash '

Accuracy 1> % of cras’i>s locatable »s10g roadway le<:tion coding >95
method

e %/ /Ns that are valid (i.e., match ‘G vehicle recoras that are | >90
volidated with 1N checking so “oware )

* % of interstite motor carriers matched in M. CMIS >95
[ e % crask reports with 1+ more uncorre. «ed “fatal” errais <l
Completencss | o % L -w Enforcemern: Agencies with unexplained di~p in <5
crashreporting one year to thenene o e
<. # of report ' data elemeiits  with no value <98
“onsistency e % of time unknown cod<.s used in crash {ields with th.: <2

possil'e value
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¢« o A mple
Characteristic Perforrna..ce Measure Sample
' Benchn@
e % !ogical error check='on crashes th:rtail
e Nember of eleme its missing pen i IMUCC guidelines Iof 111
. oge . . 1 4 . I
Ac ssibility s Number uging on-line crask data system for' tata retrieval
| and statis‘ical reports
Integratio. e % oi“iushes posted to Driver history file for driverg >99
e % orinjury traffis crashes with 1.2 uicated EMS risponse 1.>90

‘inked to assgeated EMS run |

1.8. PAPER VERSUS EL&£CTRONIC REFORTING OF CRASHES

Many stav®s and local agericies have begua to collect daur electronicallv. The use of el=ctronic
field duta collection:software, along = #“n electronic taasfer of data, typically has waior
adwa.tages over a.s stem that reli > on paper reperis. The most important advantges generally
ae:

Moi< occurate data

Mure timely data

wiore complefc data

Faster retr'eval and easierccess

More ¢ ffective use of reiources

Better opportunity t r quality contr monitoring

Zetter opportuni‘v ror electronic nitegration with other databasc: (e.g. driver aic
citation/adjudi ‘ation)

N kWD

While measurec of implementatica of electronic'~<porting (e.g. percent of law i torcement
agencies using v.ectronic date ~ollection/tranimission) are not of themselves »ieasures of dete
quality, if is ciear that the data quality of the crash databasc, as well as oty = databases, ¢an be
significsity enhanced ©v electronic field reporting. M{s. states are pursuing efforts to ‘ricrease
the athount of crash ‘n.formation beiny collected anditiansmitted eirctronically. Whtiiassessing
tl' quality characiciistics of the crash database it'vould be advisibie to conduct “wo separate
analyses. One st of quality anuses should »= conducted for«! e data submitted electronicaliy
and one for.:iash data submi‘red via paper crash forms. Ti: jquality distine.'ons noted betw 2en
the electroviic and paper.ioethods, in addition to highligh' g the expect(vadvantages of
electronic collection/traiismission, can rotentially be vred for marketug the benefits of

ele~ ‘ronic collectioi to agencies no: yet committed to this method.

Adoption ¢f Practices Adxocated by the CJIP Guide

One of tho principal sour >_s of federal fiiraing for data and traffic recor's system improvements
is Natianal Highway Traffic Safety Adianistration’s (X HTSA) Seciv i 408, State vraific Safety
In{-“imation Syster. Improvemert Crants. These giats are provided to assist stat<..10 develop
124 implement i~provements to aeir traffic sal>uy databases. 'As states adoptand implementti.&
practices coittained in the CDIP Guide they. (tznd to benefiti’v enhancing tho.t ability to
demonstraiy their complianee with porticas of the qualifviz g criteria for Section 408 furd ug.
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2.0 Timeiiness

The call forhore timely crash data is a coruaon theme h -
in traffic.cocords. If a 2025 statewide cra.h tile still is The six safety cata quality pei;armance
not rel*2sed to users ural 2007, the on'y knowledge areas ars timeliness, accuriay,

galyny is its unaccepable lateness. On the other hina, completress, uniform . integration,
calling for timeliacss to be meai v ed is still rave How a”d“'“eSSlbth;:The_" QI and!
can determir’ng the actual m¢2surement of data :Wt hseu;bezqoewn;no({’: f’ffizzess’ is exan@yd
timeliness ~ontribute to imiproving the timelines of 3 Y

crash data?

Theacquisition of rash data at.tlie state level is 2 multi-step pre>css. It involver .ie collection,
uansmission, processing and 11znagement of ilic crash data. 1 collection et srash data is
generally d¢r ¢ by law enf:=cement officers: vho work within their jurisdicizonal boundariz; and
then trars.xit the data to the state custod'al agency. Oncc the state custodial agency ree<ives the
data, aopending on how the informatic= is received (> 2. on paper forias or electronwaily), there
are-aufferent proces.cs for entering Jie data into thie state’s crash database.

2.1. PURRGSE OF MEASURING TIMEEINESS
Routinel 7 monitoring o1 ¢ or more time intervals within ‘iie crash-repo’t ag and prociesiag
systen. serves the fa!'owing purposts:
e Early detstion of slow o7 :lowing process :s.
e Identii'~ation of wherc tue slowing is occurring (in v/.yich measured (*me interval it is
occurring) so correci:ons and impr¢rements can L ¢ made.
e i cilitation of mcnagement preiects aimed at improving crasb-auta timeliness
' ““Quantification of the effect: rcaness of compicted data impzoyement projects aimed at
improving crash data timciiness.
e Deteqiion of unintend it consequercas that other crash system chan<cs and improva.aents
Ay have on timeliness (such as ¢iinuging from enecype of datab>.¢ to another, changing
‘q¢ content of ¢ ¢sh report forms or adding an 21t program to the processing seguence).

T. ¢n together, fi.2se advantages of measuremenielp a State a~cieve and maintuin a level of
timeliness recuiied for data-d=iven decision 11.51ng by all Stote safety disciplines and safety data

users.

2.2. DEFINING TIN‘ELINESS

T:mely crash data is defined az.vhen the typi-al time interval'trom 4

crash event to use of the dataOwa an electrowicdatabase is CraSguata is timely when
consistent With the time wwoawired by statee~practice methods of ) o MBI G Gt © S
data capéire, reporting, processing, anivediting, and when the Lemel
needs\oj data users,are met.

This means tha' good data management policic> and practices kcep delays t¢ > aninimum. [ty
also require~vodernizing a “tiquated, time-<onsuming metl¢as and assuring that more efi. ient
methodsare working asguiended. The in siementation 2i timeliness changes as the sta‘c of-
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practice in traffi¢. records changes «iid as the user.zieeds and exp: ctations chanze: Some crash
data users feelthat timely ultin <ely means anyroaching rea'-time data. Whil< *iis is not
typically the. tate-of-practice today, there =ic technologies «ailable that:co.me close to rea -time
reporting

Iriowa, police acencies using Traffic and Criminal Software (TraCS) for electronic c.ush data capture
can create a nedr real-time locat srash database i vovided they er‘er all reported crashes into TraCs
The upload i > ine local datab ase takes place simultaneously wii’ che upload to ta> State custodia
office, wh. n gives State.caiorities immediate access to thasecrash reports« well.

R N -~ .

It i< “nportant to ¢ tinguish betweei two different aspects of cralh’data timelingss:

1. For n individual.ciash report: Tiiacliness for an individual crash seport is indiccted by
th> sime between a raffic crashcovcarrence and “he time when tha case informa‘ion is
v.aced into an accessible datal’ase. The crashase can then be “etrieved fromn. e
electronic di1.base, studie .2, a single eveit, and related to other crashes ard events in
the same:iccation and time frame.

2. Foi acrash datasei. Timeliness 1. a complete aud tully edited dataset is indicatou by
t1,2 time betwzen the occurrence date of the mosvrecent crash-<oatained withiw the
dataset and“"iv time when tho dataset is avai.able for analysis. The dataset (whether for 1
month, 1.y=ir or some otl:r time period) 1 1wist be comparaole in compi-teness, accurac’,
and ui + >rmity to previous datasets released for statisiical use. (The ftoim “dataset” mey
be usea to represent 2 complete sta(> vide crash d2rase or some.cc mponent of the
Jatabase, for ins‘aice a specific«ity or county, for some fixed i =viod of time.)

2.5, ASSESSING PERFORMANLCE FOR TIMEEINESS

~s indicated iz Table 2, ther. are many diffeent measures for assessing tim»liness. Genera'iy
speaking; th> more precisely the measure £o: timeliness is ! stermined, th= greater the vahic of
the meusute in determit.‘ng deficiencies and implemeni'tig corrective processes.

Ii: measuring th~ wmeliness of a state’s crash (iztabase, the rsussc basic meas. ce will be the
number of day - (on average) v ctween the <>currence of the crash and when the data is
available ir ai electronic d.:{abase. This is a value that w.ould be calcraated and ne*
estimated

Becouse assessing e performance or crash data timeliness is a mu'ti-step procest it is helpful
saparate out the p »lice crash rewaiiing phase fi = separate evalu’ tion from other, possibly distinct,
aspects of the data entry proc=ss.

A. Assgls timely perforinance of poi'ce submission of reports.

Steps in police crach reporting inclal< the investigéiag officer at the scene, coll¢<iving crash
in{o.mation at the sCene (and als\ uiterward), enteting crash information into a.i=nort, approva'
»t the report.by a supervising officer, possibls caditional proc<sing or filin, »y the police

agency, ar< aclivering the »eport to the Sta ¢ custodial ageacy. Delays in police report of «rashes
may be <1 to blood alcirol concentratic 1 (BAC) tests-tuat have beer taken, but await
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laboratory result: before entry into {ne crash repa.“ There are ma .y other reasons for the procgss
to be delayed =* iumerous poii %5 1n this sequeice.

When cicsh reports are r.ot completed.and reported by notice in a timely inanner, the { iy in
this fir:t’step of the sysiem will cascaa : to all subsecucat stages. It *» impossible to1¢asure the
tiri ¢'"ness using orty anecdotal evidence. Havinga metric (a spec:iic measure) i, +a process is
not sufficient un.=ss someone i< 1.king time t¢ =eud its outputre; orts, interpret the informatiot,,
and takes necessary action. FiZictive use of a rietric requirc ® its integration 1 ato core businss
practices 0 we assessing.catity. Taken “ogether, these st2ps assess perfairrance of timel 7 ieport
submission. Every statc should instituticialize the prc=2ss of assessing e quality of their data.

B Assess timely performance®t the crash d>:tabase system:

rolice reporting is not the onliz part of the sysivm affecting tiri ctiness. Once~cports (electronic
or paper) re ¢ i the custod o' vffice, the basiiess practices and automated vrocesses of the
custodia’ cifice come into play. Some G lays may be ccused by asseszing whether or zat
involved drivers hawe proper insurance'coverage or ¢ wiverting the crash location e the State’s
intcaiated crash lecaion methodo'ozy. Sometimes more than one State agency ol .sffice is

i, volved in thest processes that ultimately delav.entry into the S.ate crash da = *iie. If a
component¥uaction, like lo-ation coding, gcts backlogged. “iien the completion of the state crash

file will bt delayed.

When lowa implemeritcd an electron: . field-based met! ou of capturing {ocation information into a t
Geographic Inforineiion System (G7S) via a “smart " .nap approach..:e custodial office
simultaneous’y.s vitched to the “Smart” map as its method of crash.Jocation. Datg.<.<rks previousl)
used paper me ps, the new m<ihod made it no-anly more efficie »t out also elimir.a.ed coding backlogs.
While electronic location (anture in the fielv..is preferable, ti.- application ofie smart map <o paper
report: . till being received produced c ti+ eliness benefit to the crash file «s u whole.

I & - a L U

4. DEVELCORING A METRIC FOR TIMELINESS

A metric is 0 specific measure that can be 1. Ken to assess vZiere a databa’2.s in terms of &
specific muit of measure (e.g. number of Gays, percent ai zases reported within a specil ¢
timeframie, etc.). A nmwiiic provides a “snapshot” of where the datahase stands at a sg~Cific point
irtiiae, in terms.©£ he unit of measure. The stepsrcquired in creaciag a metric for timeliness
include:

1. D :iue what aspést ur component process of timcliness is to be ri.2asured. The Siite
TRCC can help ‘n making a pritiminary sele t:on. The agencynost affected should
develop the«1ual metric. For cxample, these miay include:

Overall time fréfiecrash to data cvailable for analysis.

Time from po.i<e submissior ot reports to cus odial office:

Time fror.: e custodial Gfiice processing from receipt to'iniclusion in daisbase.
Time from the locating (1 the crash to { Jase map prcenss.

T O

2. Choose 2 e interval to "¢ measured. tha® tits the process being monitsizd. Ensure it
has a:sirt date and an end date availav!c. If using a 1.0 of measure « '..er than davs
ela; sed, such as th. nercent of a »rczess completes by a certain time, those numke.s
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should b¢ readily obtainatiivas well. Date.“useful in deve. yping a metrin > timeliness
include;

Date of crash.

Date of roceipt by crasi 'atabase managc.nent office.

Date ¢niiered into crash database.

Datovalidated and posted.

Pate the data is:available for at wiysis by trafficiand safety parsonnel.

o a0 on

3. Detcrmine how U time interva! Jata (or other.ci teria) are chanucied into its owi. output
report for use.l v’ data manage s, and by what fu rmula or alge:ihm. For exa:aole, if days
elapsed fo. .»crash report @ arrive at the State custodial ofrice is the metri-.10 be used;
will the data for all crasti»s be averaged b each repor in¢ agency by sxicath? (It would
not 12ake sense to measure the time it tikes police to fire a report atit udd it to the Swote’s
crzosh database unla s the perfornrance of specific police agencies cun be identifi¢ #and
2 easured.)

r'/arious criteria may be used for metrics, such as:
o “vays elapsed pe wcrash case. (fronscrash occurren ¢ to custodial office).
s Average nun.“«<r of days statew.de from crasix’cccurrence to 2.ailability for anc'ysis.
e Percentagn of crash reparts processed by .« specific time.

e Actuai versus expectesiiamber of cras. ceports from a t2porting agercy in a given time: !
irte,val, and so on.

v = w

4. Develop or estal'ish a benchmaik tor timeliness based on the <1 teria agreed t¢ ~oove. A
benchmark is ¢ “starting peint “measure of “he timeliness of tiie overall cracti database or
a component process. It i rnportant for #zscssing progres - 10 determine.fiie starting peint
against ahich future yensress will berii asured.

5. .Pruduce the report. At this points c-ineans of me&surement (metric) has been ci<ated, but
1v1s not useful.ier data impro' «.aent until sormeune with the designated authcrity
examines. tho metric’s output (or outcome) aad takes actioi s needed. M ~'=ics must be
part of <> business prai ‘ices of the agei cies involved in urder to provide meaningful
inforration.

2.5. EXAMPLES OE'WIETRICS FO=TIMELINE®S

Mcu ics for timel'nels and their ni; lications must be part of the State agencies buoiness practice:
it is to have any benefit. Mic' gan generates . 2veral routire i >ports of time'iaess. Two
examples cf the Michigan tir<liness metrici zre presented below.

The me 1ics in the first example report >1 timeliness i .erms of the (v rerage numbei U1 days
bevi=en crash occi rrence and wher uie informaticn {rom the report 1s entered inic 1ae state’s
e’ectronic databzse oy the Michig . State Polic= {the custodia' agency for the Mi:Chigan Crash
Database). The fimeliness metric in the secord ¢xample assesscs the expecte 2 teporting leve! by
agency and e actual nunceer of reports.sucmitted by that hgency on a year-to-date basis.
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For each examy i, additional 1..0rmation is prosented on:
e Arntiplanation of the metric—hov it is obtained,vaiculated, anc w~vorted.
e _Scmple output o "ne metric.
e . Assessing paitormance from the metric.
¢ Using thd 1aetric in a peri>rmance measine.

Example . Jsing Averan> Reporting Days to Assess Ps'ice Reporting rimeliness by «gency
and Statewide

Mairic—How it 1 Obtained, Calculated, and, Reported
“he metric in this example me2sares the time b ween the crésh occurrence and when the data on
the crash rei ort are entered 110 the crash dafavase and are available for ana'ysis. This mete ¢
provides ir¢ most basic 1 easure everv.s:ate should Le calculating. The metric is calc riated
by couiit ng the number of days between when the crasii occurred (thi~ information is'isted on
the (rush report forr) and when the crash informat« n is entered into the electronic crash
da.zoase. The det-0f entry into the crash databas» is informatic o that the state iamtains in a
management Catabase. To determine the state vide average number of days bc ween crash
occurrence-axd electronic..>.abase availa ) 'y, simply st che number of days betweenine
crash ant' aata entry for=ach individual crash report anc. divide the sur by the total 1 en.oer of
crashe ' that have been reported. This will provide a:aiculation of thi-average numbei of days it
takes in the state ¢ Michigan for« crash to be av. .iable for analviis. Michigar: also uses this
vrocess to identiyy the average = umber of reporting days for euch individual !2 .+ enforcemen:
agency. This cualculation is*'1> same as for i, ¢ state as a vzhile, but it is deti2 ror each individual
reportirg agency.

Figurc2 shows Michigan’s output.i xport using thil raetric, whicl 'isis the average < eporting days
£ara group of low enforcement<igéncies from Jauary 1, through june 19, 206, Included in t'«
report is the ritnber of crashe - reported to.da.2 for a samp!= of agencies and lie calculated
average rnre ber of days between the cras'i and entry of deie into the elec *onic database. sased
on the i umber of cases «»ported, oneis'cble to discerr. s an indirect indicator, the relatve size
of eac™'reporting ag¢ricy. At the bottcm of Figure? s the summat: on for all agenci>s and cases
r¢rorted. This is the statewide average number of reporting days .ar Michigan frc m January 1
2006 through 'uae 19, 2006.
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2006 Crasn Reporting Stats
Status Date 06/14/2006
Avera, e
Age >y Name 2006 Crashe. Report't.y Days

Huntington VW< ads Police Den. 45 12.58
Keego Harhui Police Dept 3 29.36
Kensing i1 Metro Park. Falice Dept ] 10.99
Lake Angelus Police Dopt ] 0
=& Orion Police Tlept 39 425
_athrup Village b once Dept 147 7924

~ Madison Heights Police Dep?* 11.38
Milford Pr.ice Dept 159 10.1
Movi Polize Dept 515 11.93
Oar rark Police Dept 265 1205
Cchard Lake Po! c» Dept 77 105
Zoford Police U=pt 28 26.11
Pleasant Ridy= Police Dept 0% 249
Pontiac Folice Dept 765 2672
Rocheswzr Police Dep? 107 1505
Roy = Oak Police [l 481 1501
Royal Oak Twp Pllice Dept 1] ]

. South Lyon P¢lice Dept db 10.23

[ Southfield F wnce Dept . *LE3 25.18

Summbary of Output
Staewide Total Crashes N 1.%,787 )
| Statewide Ay —rage Repo > ng Days (Ditapase Load - Crash Date] 1- b5

Figure 2: Sample Output of Av~rage Reporting(sys by Agency an ¢ Statewide

I assessing the Avarage Reporting Days, a reviewsr would deternune which agar.iies are slowes
in reporting cra u2s to the state vy examining.th> Average Reporting Days column for police
agencies havizg the highest (verages. These agencies shovlc be evaluated - cased on the relctive
size of tho Lgency size freni the crashes column and corinared to the statewide average ¢ iys. By
examining the averagz reporting dav. .report for el > agency eaclutionth, agencies with the
hig: est average reprung days may ve identified. Often a simple nixone call to det® mine why
rports are delayc « can spur an a¢2ncy to impiave its reporting

Figure 3 is'a2 example o2 aseful metriz.« t represents the actual average .umber of rer<.iing
days thac*ichigan has experienced bifvieen 2003 ane 2006 (as of June. 19, 2006).

Crash Data Igegwovement Progam Guide




2.0 Tfneliness
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I are 3: Comp<:isun of Annual 4+ve -age Reporting Days

This report demons: ates the imprey »xment in timaliv.2ss of crash.d2 a that Michigan has realized
aver the last fewy-=ars. It is easy*c' generate such 1 multi-year=cport once this metric has been
“nplemented :.d continued i¢t o« number of years.

Michi¢ =n creates month'v reports on thisw.ctric, but they could also be gen >ruted for any inieval
withsue reducing accuwucy. Michigan.cizates it monthly report to fit its bosiness practices -/t is worth
naving that there are at least two cemponents to this.n casure. One is e time taken by.in.e reporting
agency, the oth v is the time take 1 vy the State cuticdial agency from receipt of the . 2port (whether
paper or elecivonic) and its aa “wion to the dataiase. It may be.advantageous for s=me States to
measure. e<-h of these components separate’y.

B R N \ A

Usii.g the Metric.ii a Performance Measure
Bitow is a hypathctical sample nerformance measure for using «verage reporting days:

Sample Qoriormance Measure

The State will improve . timeliness ¢, " the crash d~ta base by demaustrating a measured
decrease in average \ cporting days {<rash occurrence to databasc¢ upioad) where e baseline
ler ol was 63 day * aypothetical ¢xample) in 2006, and the goal (evels for the furcre are:

. 50 days by itie end of 2007
o 40 dayuby the end of 2808
o 30 days by the end.¢ ¢ 2009
. .1 days by the e, d of 2010
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Example 2. Asscssing Police Reourting Timeliv. >ss Using Exp. cted Reporti~y Level.

Metric—Hoep it is Obtained, Calculated,“\:d Reported

At the Statc or individual law enforcemen. <gency level. t<ash frequency arely varies mucn
from yzai to year, desri.z efforts to rectiice the toll. This reliability allows for a comparison of
exnel‘ed crashes (the number of crashes reported by ¢nis date a yea: .go) with actul crashes (the
nut tber of crashat.ieported by tiis date this year . 1his comparitci allows crash 1atabase
managers to monitor underrepuring as the yea: progresses.ana to detect agencies that either(rali
behind in {wcstigating crasiis (this may be a function of 4 r¢duction in czasies) or in st uutting
crash repor.s to the statc’ o calculate t'u: metric a state 2eeds to main=in a record of the
number of crashes renvited by indivial agencies on .. year-to-dat>vasis, thus perr.itting a
comgarison of the »umber of caset.an agency has submitted this.year compared ‘¢ the number 0°
cases they had submitted to the same point in tixe last year. T usough a simpis summation
procedure th-'s comparison ct n pe extended (6 the whole state.

Figure 5 shows Michigan’s output repun for this met: ¢, which is use! primarily as 2" wvay to flag
agei.ies that are sigi ‘ficantly beking in reporting th's year for follow up. An obseryed crash
reduction from pivious years may result from si‘ective progra:s or to chance (lone, but, at
(cast the possivunty that the.crash reduction re=ults from incoriplete or untime'y reporting<hould
be considered, and examine 2 if found.

CRAS ! Reporting Statud - June 19, 2006 ‘
Expected Level 1 zporting 41% ‘
£ ony Name FPan.t r Total Data Edit Error Total 2006 Crush Total 2005 Cr=-Y, ~ otal Per Cento ~..5
Alcona Co Sheriff's Office 0 10 184 360 32.86%
MSP Munising i 114 98 306 32.03%
Ager Co Sheriffs Office 3 a0 10 49 20.41%
wlunising FPolice Dep 0 36 17 62 27.42%
MSP Wayland 0 177 200 521 34.42%
Allegan Co Sheriff's Office 0 s 702 2000 35.10%
Allegan P ice Dept i 73 34 a1 41.98%
SAUGATL © JDOUGLAS P i, - 8 ¥ 23530
Hopkir's/Zolice Dept 0 7] 2 [ 009
Otza o rolice Dept 0 Ta 25 dl 4.0 0%
Fainwell DPS 0 i 42 119 33.29%
+ ‘ayland Police Dept 0 48 19 42 45.24%
5P Alpena 1 135 184 541 34.01%
Alpena Co Sherif’s iice i 10 99 274 36.13%
Alpena Policz Lo 1 134 104 240 43.33%
Antrim Cr £5e, F's Office 1 32 2a% 891 32.10%
Bellaire P, ~e Dept B s 9 14 21.43%
Centra. | 7.ie Police Dept 0 3 3 2 37 0%
Flk = nids Police Dept 0 39 16 49 _50%
I = welona Police Dept 0 18 2 25 +.00%
Aiznac Co Sheriffs O = 0 500 245 628 35.61%
Augres-Sims Police Leny 0 4 8 3z 25.00%
MSP L'Anse 0 65 110 N 3323%
Baraga Co S « 4 Office . 54 42 111 37.84%
Baraga Police Jept 2 . 0 15 0.00%
L'anse Police Dept ) ! N oy 0.00%
| M52 Hastings 0 il 71 Hd 3052%
T <= Crashes Reported 121,787 352,592 J4.54%

Fi¢v.e 4: Sample <. -tput of the Exp~ci.d Frequency of Reporting Metr’¢
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The Crash Repotting Status Table Siiows the expetied reporting | vel for individual agencies
based on the neiioer of 2005 U'C-10’s (the Michigan State 'Jniform Crash Rcport form) thathad
been submitt d in 2005 and compares thatto the actual nun.2er of 2006 '1,:10s that have.: een
submitte hirough 6/19/-906. The statew ‘de expected ra ¢ tor 6/19/2006 is about 35 privent. The
“Perczat of 2005 colxmn is the key fC -~ determiningwgencies that 1.2y be delinquesi‘n

rej «ting 2006 cases. Based on the Table, most ag=ricies appear t» be submitting «“a normal
rate. The Baraga and L’anse Polive Departme:it= .owards the het:om of the Table may be
delinquent ir'rcporting and cc2id be flagged for follow up Chitact.

This measure will be 2-bctter monitor.2agency perfo ».iance as the nemiber of crashes becomes
larg~.. To interpret.ti.2 data for a sinrie agency, it is better to knov+ € 1t has few craz'ies or many
Thoexpected repoicing level isdorsa measuren: »nt than an indicawor or flag fordcoking for
umeliness problems.

Michigana generates this report monthlv, bat reports do 1>t show sepasate months. Rather, the
table.siows accumulated crash totals. Zarly in the y2or, the random variation inhei?w.* in crash
freguencies is exaocioated by sma's sample sizes “As the year progresses and acecriulated crash
totals grow, the.imethod becomes better able te-1lentify agencic = chat are potc “ally late. This
measure lacl.ine precision ond sensitivitv ¢ £ ine prior exaripie, but works well to flag potcadal
problems, narticularly towerd the end of ti ¢ year.

Using the Metric 1i,« Performan¢erMeasure
Selow is a hypotucdcal sample 5 formance measare using the wctric expectes veporting do>s.

Sample Performance Mgasare

The star. will improve {1 ¢ timeliness o: uie crash data system by ide1,“1fying the 15 [ ccent of
agen “i~s with the sm. llest actual’e-uected perce ~tages, average 1 vver 2005-20%., and
iircicasing the actual/expected percentages of this zioup by 10 pe ‘centage points vach year from
2007 through 2000 (approackinc 100 percent ic considered ideal).

The baseliae is calculated to be 43 percat.t'over 2005-265. The goals for this subset ¢ vgencies
for subscquent years 212

o 53 percent in 2007

N 63 percen’ 1a 2008

o 73 perceiit in 2009

o 82.Cercent in 2016

Tlicie are many v uys to write pei ‘ormance measures for this me.=ic by changin the baseline
lefinition, changing the methua of computatic.z; and setting > 2als. A State should carefully
consider wi.nt can work hes: to meet its 0w needs.
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Table 5 »summary of Ex < aples for Timel ".css

Metric
Exaniul. Descriptio Myeasure Business ?i ¢ ctice
1. Avera e Mi _igan statewide average | Mea ured from statistical rec it
Numkb(-of 1 omber of report.ng days  |“iush date to dar., | generated.ac.egular
Re;ordng Days ' ‘nas been reduced from 103 .© entry in the intervai® Law
(by agency and in 2003, tc 2.0 in 2006. database C4ie. enforcement agenciss
statewide) 8 > . (I't As) are monit yred.
2. Expectec If ata'given time ¢€ year, Combarison of < Teport generate 1 at
Reporting Level &5 percent of thevear’s ex ~ccted to actuai, | regular intervals for
crash reports &> expected | number of crasbcs | review. L. CAs not in
(based on i previous reported bv cach compliance are
year), and only 74 perctit | agency. i¢sutified for follc w-up.

were «ctually turned«u
statewide, then age acies
reporting a per<eiitage
significantly 'css than 74
percent could be potentisily
late wi o their reports.and
targc2d for follow up.
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3.0 Acgdracy

Accuracy is.+ characteristic of data quality-Cn
an indivi4eal crash repor @ basis it is a mesure
of hoy ffGClsely the (gprmation abouthe integration, and ac cessibility. The #ionitoring and
petsau(s), vehicleqs, environment and n.easurement of 1zcuracy, is exa. ued in the
circumstances 0. fuat crash are feported. On a4 10wing sénion.

aggregate ba<is; it is a measui *~0of how well A &
the inform.210n in the crasi aatabase reflects correct infet ~ation about t1 < who, what, w%.cn,
where and why of all the crashes reported for a particuiar jurisdictionr the whole state. Yet,
mea:, ring accuracy \validity or degisc of truthfulness) can be more Aifficult than 1< asuring
timeliness.

The six‘scfety data qual. = performance a.2as are
tini¢ii.ess, accuracy, completeness, U"/z,")rmity,

3.1. EXTESNAL AND I8TERNAL VALTEITY

There st really two measures of accuiacy. One meagvic of accuracy -quires validatian
info.n.ation from orwride the crash.reporting system atself. This is referred to as “zxiernal
va.idity.” Examp. s of this type ot measure wo i oe, when the “Vehicle Make™ reported to ba ¢
oeen involvediin a crash as a “Chevrolet” is ¢ .tirmed to be > Chevrolet rathe - than a Ford
Another eva.aple is when.ti < crash locati vu1s reported as. “wne intersection of First Stree’ and
Main Av=nue” when in-‘act the actual location was Sec ~id Street and ‘viain Avenue: In the first
case, v e have valid o+ accurate infc mation while ir'tiic second casz e have invalid or
inaccurate informacon. External vaidity measure ™ wne accuracy.5° “does the renorted
u.formation” 2aficct what actua! y happened in the crash.

Assessing external validit ~’may require.i"s'own special st.dy or data cailection process
Sometiiaes external vilaation can benerformed by checking specifit crash data eleients
agaiast a separate data file contaipii.2 the allowabl® “odes, whicl pruvides for cetniiinual
wonitoring—th» ideal situations For example, by checking the license plate nuiaver of in-state
vehicles againist the state’s ve icle registratiai file, we caniconfirm that crasi.involved vebicte
reported as+ eing a “2002 model year Cheviolet” was in£acc a 2002 moc . year Chevrolct.
Howevir, 1t may be me. » difficult to~o. firm the actuai location of the crash as being->zcond
Streci wnd Main Avg e in the absence of any inferination source. crich as a roadwt v inventory
d.1ibase, other thnu the crash report itself.

Internal vali ity is assessed Ly examining the values or ati.:tates that are .« ded for the c'ata
elements. are the report=cC attributes within a range of 2ceeptable respei.ces? For example, if an
officer is to report on the actual level-a: intoxication '~.g. Blood Alcchol Concentration - BAC)
of . river subjectec to a BAC tes®, the acceptable values would rai.ge between 0. and 0.99
(“<pending on sta.e coding couvontions). A response of “the.di ver was veryv 4 unk” would be an
mvalid resnonse. Another m(2is of assessin~ internal validit_ 1s to check!:2 responses to ane
data eleme > reported on v wa crash formiagainst other data elements beiig reported on 7= a crash
form. At example of this type of interi.ai check for actiracy would 32 10 identify whet. the
codaawvalue for the “Light Conditiea™ element is codcd as “Daylight” but the “Tiv e of Crash” is
chded as occurrin at “11:30 PM * there is likelv £o be an errcr in reporting on.¢2¢ these
vlements. An <=*ernal consistency check woria highlight the {.Ct that one 011 :ese elements ‘s
probably Uing ‘misreport.” and should.bu turther examit ed to determine which element s
incorrect.
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One of the bene{’ts of the electrorue collection of “rash data is the  the softwareiied to collect
the informatios will often have uiese internal validation edifs built into the seitware. So if the
investigating otficer tried to submit or upleac a crash reperi =vith one or =mo.e of these internal
consistenv errors, this © ont—end” edit “vould alert the Oiricer to the prouvlem data el¢:tionts and
the off cor would hav© 7o make a corre ‘tion(s) to orneor more eleme ats to remove th Zrror(s),
be =2 the case coula be uploaded. On the other hard if the agenc; responsible @+ processing
the reports into.10¢ crash databzze discovers e vms through its.accuracy assessment edit proces:
(e.g. back-er cdit), they may “ave to return the report or ci eck with the inv »stigating offi<e. to
get the acc “iate response.ivr the data eloment.

For 1.2 majority of d.ta elements. it ‘s often easier to check for erro.s through intet ~.l
ccnisistency edits aid to use that <pproach for d: veloping a meti ¢ tor accuracy. 1 iiis is not
1iieant to minimize the importince of externa’ validation checi s and studies!.ata manager:
should congs < er doing bot'i but the emphasis in this Guide will be on inteiral validation 4>
assess cra..1 data accuracy.

Orwe iinal considerniion for accura=, 1s “how accurace is the suhmitted data?” Stit<s should be
cognizant of wh t the data is being used for ara attempt to havo he informat > precise enov2i
to meet thoacmeeds. One e .ample of this niry be found in the precision of “locating” ruray
crashes. YV'th the lack of convenient fixed reference poiaws in rural lochtions, officers riay often
estimiwine distancefic.n a fixed reference point in zo»roximate meczures, such as “ = quarter-
mile west of the infcrsection of Rovt: 1 and Cour sz Road A.” Witz this description will
venerally locate.l.¢ crash to thea »ad, it may overlook the factwe crash actual’y occurred at 2
snarp curve ir nue road that is'1,980" (3/8 of a mile) “west of (h¢ intersection of Route 1 and
County Road A” and that the combination ol vehicle speviand the curva‘uie of the roadway
contribr..2d to the crash: T hough not 2 “cure all”, the use of GPS units > “smart map¢~ may
assist i1 more accuratc 1y locating erdcpicting the 1radway to assist'iii more preciscl, locating
ruca. crashes.

3.2. THEFERPOSE OF MEASURING}ACCURACY
Routinc y'monitoring ¢1,2 or more as»ects of accurasy vithin the crash reporting and-processing
systery will serve the rollowing purposes:
¢ Detect iraccurate data.
e Identi'v where the pr>ciems are occui ing and the fymes of problern s that are occurritg so
ey interventiomn.is possible.
e Facilitate man2g2ment of proic='s aimed at i1 »>roving crash#daia accuracy.
Quantify the etfectiveness.<.f completed data improvemenrt projects aimed 2. improving
crash data accuracy.

e Detect unintended colsequences tha cther crash systtm changes ¢*! improvemen.: may
hav2on crash daty iccuracy (such. as changing. from one type of (tztabase to anoy2r, or
aading an edit program to the n.ocessing sequirce).

Ta'ten together, (1i2se advantages of measureracavhelp a State achieve and maiauain a level of
accuracy reqgtued for data-driven decision maliang by all sa‘eiy disciplines a “a State safety.cata
users.
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3.3. DEFININGAACCURACY

Accuracy is the'condition or quality of being . irue.” Other < ms sometime used for accuracy
are validitv and reliabilitv, with reliability 2onveying that ¢tie degree of a:curacy is coneifent in
repeated.ineasurements.

The accuracy of aaatabase mus: he sufficient fo. tie purposes foi ‘which it is use.:. This is a
matter of judginent for the da‘s users, whose o ‘inion regarding which data ¢lements are mos*
crucial and the level of sufficient accuracy will differ.

3.49MEASURINGATCURACY

T2 two approaches to measuriyw accuracy are: ¢ gain, through . ternal (withip.« rash report)
validation edits and through 2.-*¢rnal validatico checks.

With intornal edits, data is assessed to.acsure that the vilies
repariad for the dati elements are wihin a range of
aceptable resporses (e.g. BAC is eported as a »alue
‘n‘tween 0.00au! 0299) or one data element if cross-checked Sl e @ B e e
with anothe. 1o see if the pau makes senso. 1 the crash external validation checké
vehicle acion is ran trafi = signal, and the crash locatioiss — —— ~—
report >.'to be on a non-intersection segment of rural vighway, then (1 least one of the two data
elements is likely incorrect. Withot £ more inforn'=*on, one canriac.ell which it is. If the crash
‘eport locates the Crash at an int>isection, then the roadway file ~an be consultc for whether that
intersection is eally signalizac. This would be an external vaiidation. If one 2ssumed the
roadway file was more lik¢ly to be accura‘c, one would ti <11 conclude thc informationon the
crash rcuort was incorect. Either the izi=rsection was not signalized st the vehicle actizn was
incet.=ct.

The . wo approaches e
measuring accur iy are through g
\»vinternal (within crash report)

Vhile accuraey ‘nroughout ti < =¢port is desic=d, accuracy is more critical for some data elerients
than for othtrs. One of the most critical acc stacy issues for safety is the ¢ouity to identify*= rhere
crashes 2ccur. When a bumber of crash<s vccur withina particular section of roadwav .
inters:ction, this may indicate a safet r problem. Thercfore, one of the most critical. accuracy
19013 1s the ability o identify the location of crashcs on all public roadways wit. ».r a state. State:
usc a variety oi n:ethods to locaie crashes onta iaaps where the trequency and severity of crastiss
can be ascertciiied. Some of “ire methods inclide: link-noc<; linear referen-ing system or a ziobal
positionii s 'system to identily the location of crashes. Hcwever, if the o7icer investigatii 2 the
crash does not identifyr \he location on'*.e report in t vms the state is.acie to use, the state will be
unahle to locate thecrash. The abilt; o locate crashes is a particuiar aspect of accuracy that
siutes must be mesuring. Similaily, the accurete identification 0 data elements < VINSs, driver
‘icense number, CDL licensirig state, etc.) idenafying comm » cial motor vetiicie crashes are
critical elei,>nts for othe= o.oups of crash.« ata users.
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Places Where Accuracy ErrorstCan Be Madeyd2the Crash Ruporting and Processing
System

Aside from«! ¢ internal/external validation-dichotomy, therc.are other facto.s associated v :h
measurioz accuracy of th.» crash reportin,: system. Oppo tunities for error occur througii»ut the
collect oa and proces<’ig of the data.

Below is a list 0. some steps in (¢ data mana en.ent sequence > here accuracy errors can occL::
e Policl reporting.
e The custodial offce.
<. The locating micess.
» The editing 'validation pracuss.

Various crii<ria may be us «:o measure accuracy, such as:

e . Fercentage of crash locations tha.have coordinai s located on tl - =oadway networn;'.n the
correct county, and so on.

o Average iounber of errors p v crash report.as found by intévnal edits. ¥

o Percenic ge of crash reports that contair no errors or theabnieet a certain . eshold for errars
alicwed.

o _Fuarcentage of val ' Vehicle Identification Numbei< (VINs) match te vehicle records i, at are
validated witrviN checking software l

e Number of L »lice agencies.t, <. have invalia &austruction zoi? iuformation among their top 10.(1
MOSt COLION errors.

A A U 4 —

In order to choose one ¢ .uiore ways tos.casure crash datu accuracy, a'’>tate must asses» what its
key chaiienges in acciracy are, and thien devise metrics that allow folsaonitoring thosz key

are~ . If the internal edits are checkiag 150 cross.volidations, tha :loes not necessarily mean all
52 them should-cecome metrics: Rditing results for total errors, error type and.c:tical errors miny
be sufficient for ongoing mon toring.

3.5. DEVELOPING AU METRIC F@R ACCURACY,

Cuncral Steps in Creating a Metric
e Decide vuat aspect or ¢ ¢ mponent preeess of accuracy to be measured. The State
TRCC<Can help in mcing a prelimina.y selection; "vitn the agency .most affected
dex Cloping the fitial metric.
e Select one or (nore criteria for e metric, suc: s, total error. per data element, average
number o 21 vors per repoit. percentage of reports meetirg a certain thres<20ld of
accuracy, and so on.

e Determine what infrr.ation is needc ™ to calculate the metric.

e [Wifermine how th metric’s deta are channelec into its own outhu. report for usc Dy data
‘nanagers, and by what formviz or algorithm:

> Develop oi <stablish a be i>himark for daia .ccuracy based on the criteriz‘azreed to above:.
Along v7id1 benchmarking, also establih goals for imyroving the met=ics over time v th
intera,2diate milestones).
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e Produce the report. At thit point, a means &1 measuremen. (metric) has b=cn created, bit
it is notiseful for data “uprovement 1»i.til someone vwith the designat:d authority logk:s at
the 12 tric and takes action as need<c. To have any:bcnefit, metrics.aaust be partofhe
Ulieiness practices of the agencies involved.

3.C."ASSESSINPERFORMANCE FOR ACCYRACY

A common situation with crad’vdata is that accaracy is oftenn =it to those pe.forming the edic=’on
the data, i1 ¢ :viduals doing tiieir best to achieve accuracy. bt who may ne¢ always be ful y aware
of the varying needs of ¢:ash data users . Jsers, in turi ;e often unawai e of what edit checks (if
any) were performec oi the data the7 are using. When users find a « 1screpancy in 1. data, or a
glaing error, they 0 not know.i# 1:ey have stuibled upon a flukcor if such ern¢ s are found
c.roughout the database. Comyirinication and<camwork are e. <cntial in prevenating this kind of
disconnects c2tween dataarccessing maragors and data users.

When the crash daté.edit process reqiired an overhaul . 2“lowa, the Office of Driver Services
(cusiodial office) #u.! the Office of > ujfic and Safety (a data user office) partnered to.i 2/levelop the ‘
edit process _following major changes in the crash Jatabase.

) U Ty Ya

The accuicacy of crash dacralmost always needs better wenitoring beczuse of the chellenge
preser.‘.d by the large number of data collectors. Eveiin small State= law enforcemeat officers
often have minimal cr inconsistert zaining in cra v oieporting. Thi» State should employ quality
-ontrol methods ‘o ensure accut we and reliable intormation fer 2ach crash rentre by method:
such as:

e (v rforming véiisity and consisicacy checks in the data capturs and data entry processes.
«  Providing feedback to juriea:ctions regardii ¢ the accurac 21 the reports™*iicy submit.

Managers shovld apply qualit, control metkacs to the aggy ~cate crash datahase by using
methods ©ica as performing:

e ( dit checks tr actect over- or nderreporting of specific daa elements or caicgories.

« Edit checks o detect errors in the data precessing softwais or methods (p 2.« of the
debugg.hy process wheu new or revigea software is aep'ied to the crash file, and alse<o
detest unintended coisequences of changes in cras’ processing stri.i2gies within the
cls.udial office).

e Tests of data rrccesses to ideniify what range +¢ accuracy thev provide, such as
benchmarkii ¢ of crash loca 1on accuracy.
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3.7. EXAMPLES OF METRIGS FOR ACCURACY

Three examp! s are presented below for mecsuring Accuracy: Most Frequea crror Types
Agency. A erage Number of Errors per €iash by individi2i agencies; an” Classification ot Error
Type. Tavle 4, at the ex-0f this sectio ), summarizes te examples.

Ex. mple 1. Asc<.sing the Accr -acy of Reporting Agencies via Vlost Frequen ly Occurric
Types of Errcr. on Crash Reports

Explanativa of Metric,-«¥low it is Obthined, Calculatf¢a;yand Reportsd

In Michigan, a Data Pcrformance Repeic generates a 1>port for each reporting agency showing
data <srors by typeylisted in order et frequency of the error. The report is generates by running
a1 vaternal validation procedurc. 5 the cases sutmitted by each '« gency to identify the data
eiements with the most errors 27.d the type of <rrors that the reports contair, ™ uis permits tf 2
state to ider.“"1'y those eler s that are niisicported (accuracy errors) or 1 0° reported
(compleiziiess errors).

Fisure 5 is specifiv to one agency. « ne Descriptio.. column cortains a ranking ot lie most
tizquently oczuring errors for that agency by-daia element an« the type of et « . that is being
identified. Ti¢ frequency with which the 2rior is occurring. s reported in the Count column.. At
the botton .4f the Data E¢ir Errors report, ‘ne agency cariview the num er of crashes it'aas
report x> per month ceripared to the same month a ysarago.

Data Edit Errors

Description Count Class
Missing Airbag Deployed 329 P
Invalic C »nstruction Zone 772 317 Cc
Iy, Direction for Crash T »e - Angle 257 U
" ssing or invalid Alcohol Suspected oo P
Missing Driver Co. dition 132 P
Missing or invalid >.sition for Driver 127 b
Missing Injur! 123 P
Invalid Di=cuon for Crash Type - Head On Left 104 U
Misshi. ' Lacation of Greatest &< mage 94 U
Mic =ir g Access Control 2 c
It\ alid Direction for Sras. Type - Rear End P U
Missing Hazard £ctan 81 P
Missing Vehicle Tt jistration Number 80 J
Invalid Most V& iful Event = 1 mostt «mnful a7 U

Error Class: Z = by Crash, U =1L it, P = by Person or P_ fv. *** Multiple Data Edi. =rrors can be assigned . or a single crash UD-10 form.

“rash Comparison Report
Totals As Of: 07/23/2006

‘(ear Jan Feb Mar Ap. May Jun Jul Aug San Oct Nav Dec Total

2006 747 537 476 135 582 a0s 172* 3507

2005 \ 646 54 584 583 | 555 594 570 655 601 816 7722

= = Tho monthly total refleC = at least a 30% differenc fruin the previous yeard 1. vathly total.

Figure 5: Dat. Performance Report Identifying (_rash Report Dai > £dit Errors w v »Month-To-M¢n
Compa:isun of 2006 to 2002
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This report adc-esses both accriucy and comn<teness errors  completenss crrors will k2
discussed in t%2 aext chapter). Based on the *ndings from:this report, stepscan be taken te
improve the. ccuracy of the reports being savmitted by this garticular agancy. For exampls a
training -cesion could be developed ard | resented to the oificers to train vaem on the i+ i>rmation
being: ¢ ought to comn’<re the “construc 1on zone” dato clement. Foliawing the preset t4tion of

thi . ‘raining, moni*oing the accuracy of data edit °rror assessmerc: should find “ ¢ wver
“construction zo.¢” errors.

A-ency Name Penalty T+tal Data Edit Erouc Total 2006 7 =5h Total Ei as/Crash
Alctina Co Sheriff's Offict L 0 184 0.05
bAS wlunising d 114 93 1.16
~ader Co Sheriffs Office 3 30 10 3.30
| “Munising Palice Dept a 36 17 212
MSP YWaylaia a 177 2an L.09
Allegan CCoZheriffs Office a 37 fU2 .53
Allegen T alice Dept T N 34 215
SASATUCK/DOUGL, T POLICE 1 26 g 3.25
I orkins Police Dep’ 0 b 2 3.00
Otzego Police Den a 79 25 3.0¢
Plaimwell DRZ a 77 42 Y
Wayland Paiice Dept a 45 19 753
MEP Alpana 1 1.5 184 0.74
Alperi v so shenffs Office a ' ]| 93 0.0
Alpena Faolice Dept i 134 104 1.30
o Antrim Co Sheriffs 0 %ce 1 324 286 1.14
cellaire Police T .om 2 16 3 6.0
Central Lake Pouce Dept a 3 3 1.00
Elk Rapids Police Dept a 39 5 244
kance's 3 Police Dept ] 158 2 9.00
Arerzo Lo Shenffs Office i &00 245 204
Aures-Sims Police Dept a 4 8 0.50
b3 L'Anse a 65 110 0.59
| “Baraga Co Sheoh s Office 1 54 42 1.4
Baraga Polic vept a 0 S 200
L'anse Pance Dept a n Hl 0.00
MEP He stinns L . L4 PrA o 72
Snriimary Report.ior State:
Total Crashes Peported 518 181,427 121,787 149 |

Figure 6: Sample Outprt~ the Metric: Average Number of Ty vors per Crash.l 2port by Reporting Agency
“r 20006, Year-i» Date

lising this Metri 1n a Perforvaance Measur$

These agency-specific reports are best used by the agencies 1=cmselves to reduce errors. For
example, ewh agency cenla use its last ansual report as a baseline, and gef goals for errer
reductinisimilar to the sample perfori<ance measure 2. own below.

If4.is information 5 summed fo. »'i reporting ageicies, a statewide total of the (nost error-prore

data elements.v-ui be generated. 1he error info.mation contaii €d in Figure € =21 be summed“{or
each reporting law enforce nent agency in #hc state to ideni; those data elernents contaii g the
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most errors as wall as the types e virors on a stefctvide basis. This would providca statewide
data accuracy z3port by data ei>.ient and errer type.

Samplett wrformance M2asure
The St:te will improy> the accuracy o1 the crash filelaia by reducii 2 the frequency > each
ag i oy’s five top-ranced errors from the level of their 2006 data ¢ report to:

e 80 percen: of 2006 level by the end of . 207
e 60meizent of 2007 1= vel by the end of 2008
e 40 percent of 20 % level by the <1 d of 2009
+. 20 percent of 2009 level by thcend of 2010.

r.xample 2. Assessing Police Reporting Acrnracy by Averx ¢ Number of Crrors
per Crash ¢ _port

Explaxzation of Metric—How it is Qbfained, Calceiated, and Repoived

An¢‘ner measure foo data accuraczwould be to dew lop a metric to assess the averaze number of
enars per crash reoort. Figure 6 pr2sents sampi= output from a:»etric that Micki gan uses to
assess the acciracy of reports submitted by r<orting agencics -+ Lhis metric de ermines the
average nimn.er of errors nor crash report s =umitted for ¢aci. reporting agency.

This i¢ an example.rat..g internal (vrithin crash repe't, validation eci.s. Software operating on the
Michigan statewice.crash file fin4s and tallies dai> crrors. These wre reported by reporting
azency in the.2oiamn Data Edit =rror Total. (The Penalty Total column does-no! pertain to tivs
metric. It indicates the nuni%icr of paper repcrts that cannat L e processed.an 1 therefore cannot be
included in subsequent st s of the edit y¥ecess). The sofi vare produciry ‘his report ai 0 prints
out the “rash Total fC1 *he most recer complete year, by agency. Th® ‘final column, i rror/Crash,
is calculated by dividing the error ftal for each agiicy by the crich iotal for thai agency.

For example -using the Alcon® County Sheriils Office (top:listed agency), thao'error total of ' is
divided by*1e crash total for 2006 of 1841 get errors pes crash equal to '.95. Note that ““crash”
in this txemple means * orash report.”

A~ zhown in the Ssuuimary report the Alcona Counaty Sheriff’s erors per crash (0.%5) are much
less than the sta.ewide average <1 1.49 errors g2y crash.

Using thy: vIetric in 2 Porformance Measure

Sample Performanca’Measure (Hj@othetical)
Theostate will imiy ove the accurccy of crash data by reducing th=average errors ner crash
statewide from 5.2 errors per ci2sh in 2007 to!

e For.errors in 2008
e lhree errors in 2009
=~ »Two errors®n 2010
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Example 3. Dev *lopment of Er=o. Classificatis_: Codes

Explanation,c®Metric — How'It is Obtaindc; Calculatedgsond Reported
In order to"determine the types of errors that are containe® :n the crash rc - orts received.t 7 the
Michigan State Police 1.2 custodial a ¢ acy of the crach Jatabase for Michigan has developed
what xmounts to an. biror Dictionary.” This docurmunt attributes a‘riique numeric code to each
typ - of error for.vvhich the state' monitors. The “classification” co.umn identifies 1ow the errers
are identified (=.2. through an‘wait process), th: severity” celumn identifies critical errors
“severe,”’vwhich prohibittlic information from being entereu into the database, differ frem
“informaticnal” errors, “iich are less ciical but do rat prohibit the information from being
entered into the dataka=C). The “MC. “rior” column identifies errora/gsrtinent to crzches
involving commel ~ wl motor carriers. “Certification Errors” indictt2 that the elerient must be
r>ported as a standardized form. “Performance ‘~.rors” indica v tuat the error'<a.. be tracked back
to the total ¢ rors for an indi*‘iuual agency. Iuially, the “Short Description” culumn identif ¢ the
type of eryr that occurred.

Wh.'e this documer. ‘s not a measurement of accus- Cy, it is necessary to be able 4eiine and
identify the type cerrors the state 1s identifyirig vnd tracking.

8 short Description .
F’Tf(_" “ational : v iic Property
T vere ) : I Mi< 51y MSP County

195 FDiT informational , ‘E"ansing City/T u\yn:s it O
T TTEDIT 7 |informationa: , |Missing Road N>.re

206 EDIT Informeiional Missing Int rsccting Road

210 FD[T - 5n, ational L}Iijsﬁirg Jistance t :

A%/ —[EDIT Imormational oo E—iurce: Initiﬁl Framew: k version not prov_i‘
[~ T212 JEDTJ’ Informational Source: Mappir._::_:.'"uVersion not prO\: ’qzc
TE ‘EDIT " |informationa. > i?ﬁinimum Liniﬂu ‘?fferencing dati n-iis 20y
R informational - ~ Ves invalid Ro. ~..ay Area - Mustbe " X 5 arv
o7 DT linfiational <l Ne .l Ves « invalid Distance - Exceeds 3 i iles

bigure 7: Sampic Portion of an Error Code Table /i Identifies Er» ) ‘f'ypes the Stat. -s Monitoring

The State cea use the inforraction in Figure 8 to assess coi. 1i.on errors. Tk informatiorw.'l be
helpful in uctermining wiiat corrective«action needs to k¢ uindertaken. Fo«ther, when the
information is broker-duwn by reportii.g agency as sy wn in Figure ¢ 1or MSP Wayland, it is
clew. where the d=fivciencies may lic (e.g. most errors occur for this agency relate .> Constructio:
YWork Zones).
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Law Enforcement Ager-y Err v 'fme Errors t‘“r: ches Errors/Crash \
)
0305600 - MSP Wiy, nd o livalid Construction - 1e info a 4 235 G.”;
0305600 - M3 land S Missing VIN A 235 U
0305600 - M272  ayland Missing Accessd onwol 22 235 .09
0305600 -t = Wayland Missing or i« " Aestraint for Vehicies. 7 WA, PU, 8T, GC, Oth 22 235 0.0
0305600 N3P Wayland Missing Vehi. & Registration Statq 21 235 0.0
030567 - M3SP \Wayland Missing Traffic Way 20 235 0.09
03550 - MSP \Wayland Missing Airbag Deployed 18 Y 0.08 |
0302600 - MSP Waylar. Miioing Age 16 235 0.07 |
0305600 - MSP Wayl=d *A._Zing or invalid Passer v, Position Code 18 235 0.07
0305600 - MSP Wa il Massing or invalid Drugs Suspected 1 235 055
0305600 - MST =y and Carrier name does not match USDOT Legalfami2 or DBA name N 235 oL
0305600 - MSF  vayland Invalid Directic. - Ramp Related ‘4 235 U5
0305600 - M3P Wayland Missing or inv( % Alcohol Suspected 1 235 0.05
0305600 - M3SP \Wayland Missing or/ 0. 2hd Gender 10 235 0.04
0305 70 - M3SP Wayland Missing 4 & - Driver is present a 23 0.04
0308270 - MSP \Wayland Missi 2 o invalid Position for Driver 9 79 0.04
L 075600 - MSP \Wayland I <= g Driver Condition 8 235 0.03
1305600 - MSP Wayland diszing or invalid Interlos 8 235 0.03
‘ 0305600 - MSP YV ayland Massing Injury 8 235 or.
0305600 - MSP Y& ‘and Missing Locationef T »atest Damage () 235 Ll
0305600 - M27 vayland Invalid Investiaatau »t Scene o 235 W3
0305600 - K S Wayland Missing Vehici. sz for Motor Yehicle G 235 0.03
030560 - 1w, 3P Wayland Cargo Body 1'vpe is required 5 235 0.02
0307827 - ISP Wayland Invalid To al Uccupants 5 235 0.02
0325070 - M3SP \Wayland Miss . *coon Prior 5 [ < 0.02
0.725500 - MSP Wayland Missir 3 Special Circumstz o 5 235 0.02
“305600 - MSP Warlana Missing Vehicle Directior, 5 235 0.02
0305600 - MSP \Waw, nd Missing or invalid Ejec’s 5 235 e
0305600 - MSP v 3y.and Missing or invalid Trap, =d 5 235 Tle
0305600 - M2™ Wayland Invalid Direclion fu - siash Type - Sideswinre Tpp 4 235 M2
0305600 - ' 3 wWayland Invalid Posted Spesd 4 235 0.02
030560 5P \Wayland Missing Drivers License Number 4 235 0.02
0305600 MSP Wayland Missing ‘azard Aclion 4 235 0.02
FiguC 8: Error Types cor MSP Way, ul
¢ Table 4: Gu.: mary of Examples for Accuracy ™ 5
\ctrie Descripton | Measv. s Business Pro« tices
YLxample
[ } . |
" . Data ~“Generates da.» | Errors modt common per Provides ag>ricy feedback
Performanc: | errors in ranked | agencv on perfl v nance and an’;
Report list by > gency follow up needed
(by agene y) S O
2.A\ crage Fermula is total | Average number of errors C.=nerated both s aiewide
nu mber of L/ontors in for each crasa report and by agency to provide i
errors per “ database received agency ferdback on
crash divided tv-otal perfornistice
crashes i
\ datzbuse ¢ ¥
3 S=cfigure 7 Error classification— Provides agencv feedback
« Ciassification Severe (nef zilow crash tC | (may incluc= raining) on
of error tyy. be load< 1) versus key errer .ypes
inforaational error
(vagsenger, unit @ crash
wewrors). Crashi.u; load to
, database d¢,xeads on error |
- classificaiions. r NN
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4.0 Compreteness

470 Comureteness

Incomplete <hta makes it difficult, misleading or even imp<2sible to conduct tactual analys-:s of
crash da*a. (et, incompi.te crash reports are still preval¢ncin State crash iles.

Ar uther aspect of zu.apleteness that may not be The six satevy data qualiz=naracteristics’.y

readily discernac'c from review ¢ £ available d2taare are fimliness, accuracy, completeness,

crashes whicl shiould be repa. <d to the custoa.al L, 7 e IVAUZ 43 and aCC€SSl{?’L .

agency, bu* are not reported. This situation occurs P URUTIOTE € A HEIRGTHID, =
- | “completeness is 2xamined in the foilowing

most frequently when =0 deaths or inixiics are . :

. . 1 . ‘ section.

inve.ved in a crash bt the damage.th vehicles or A [

pronerty exceed th state’s property damage rep:arting threshold: Crash reportsa.< often not

sdbmitted on these events. As‘essing the exted: of these “unrc worted-but-repo.table” crashes is

often diffictr .

4.1 FPURPOSE C= MEASURINGICOMPLETENESS

Mecasuring compl-teness helps detcrmine if thes= s a pattern te the data elemen. that are most
often not repoited by investigating officers, ai:< whether law<nforcement age icies are
investigating and reporting ~.i all crashes'i 2t should be ievurted. While completeness is
primaril; considered a qatity characteristic for crash rcoorting, it can 50 pertain to'the post
submi. s1on processino of the report:. For example, #¢ e State custodial office is charged with
locating the crash/ie a base map ki is unable to i'cntify the precive location of the crash, the
uatabase will aavbe complete v th regard to where crashes arc occurring in the state.

When cne or more aspeet.of the crash r¢norting and proc 2ssing systerr aie routinely 1 onitored
for con.rieteness, the v liowing purpescs are served:

e Early de.>ction of chang s in completeri=ss.
e Ident."zcation of where the problen. s occurring so . >terventions ~re vossible early Hn.
e _Psiter managern ent of projects ai1ied at crash daz’completeness.

e ._Quantificatio® ot effectivenes. of completad.aata improveient projects air’eq at crash
data comgicieness.

e Detect:oa of unintendel' consequence s *hat other crash Uystem changes and improveraents
may have on complaweness (such as changing from hwe type of dataiase to anothircr
aa ung an edit n=agram to the processing sequerce).

e Avoidance of sratistical bias “csulting in fault = analysis andpiesentation, lvading to
improper aptions taken iiwci.gineering, enforcement, educa‘ion or emergeicy response
planning.

Taken inzouwal, these advz itages of measu-ement can kelp data manage suchieve and n.#intain a
level ¢t completeness required for deta-driven decis’o)r making by a.! safety disciplioes and State
sai'1; data users.
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4.2. DEFININGCCOMPLETEN#ESS

A Complete C:ash Dataset is one in whic. *
e _Alireportable crashes throughou! \lie State are av “lable for anal sis.

e _( AUl reportableCrashes throughc at the State ar~ (ocated and available for site-(nzcific
analysis.

e All regrii2d data elemer t on individu!<rash records.ar: completed, as appropriate.

4.3. MEASURING C@VPLETENESS

The rompleteness of a crash report it « relatively straightforward ciiaracteristic of ta» data to
meussure. Either tho aata are thera cr they are nct. Blank fields, wlicre fields sheu!< not be blank
are easy to detect and count. Coniputer prograiis can easily a:<css the crash 4ota file to ascertain
what is not cvmplete. It is.eacally easy te id ntify and count crashes that, Zo. whatever reaszn,
cannot b2 *scated on a statcwide crash <wadon map. Oz the other hard. 't can be challeaging to
deternine if all crashes that meet the ('tate’s reportin_ criteria are actully being rerceried to the
custcdial office.

Data manage=s should ident fy specific aspe‘is of the crash«ifa in which to mieasure the
completercss of the data. 7 uis will typica.'y be based araund areas of responsibility fortiat data,
such ga:

e Police repor.ng of crashes 1 d required d#a clement fields
e The custcaial office edit'tig and validating process
e The locating process

Varicus criteria can b= used for meas:iement, such as:
e Data elements that are moii frequently missing
e Percertcge of report {orms containingmii<sing data elements. :
e  Percoatage of crashes .ocated to a ui riorm location spsi‘em.
o Number of missing values per crasi.:
Percentage o/ crash reports ha uig more than Simissing values

B 4 N W a - L

4.4. DEXELOPING A METRIC FOR COMPLETENESS

General Steps in Creadng a Metric
> Decide what aspect of comt lcteness (e.g., most incomplete data element(s crash
location, a1d BAC levels to be measi red. The State TRTC can help iritnaking a
preliminary selection: the agency mesi affected shoui develop the final metric.

e Sel>.t one or moi- sriteria for the wi.etric, such as which data elernents are most<isien
‘ncomplete, average number oy wissing values ¢ : percentage ot eports with iic missing
values, as ¢scussed above.

e Determirc how the metric s data are chanueled into its own output rep< i tor use by date

managc.s, and by what formula or algerithm is relevend (averaging, | c1centages, relative
vs. obsolute measu ¢ 3, etc.).
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e Decide o the level of aggrcgation and tin.iiig combinatio © — monitor lar zer agencies
more frquently than si-ailer agencies. vwhere fluctuation would tend 0./be higher.

e Decrciop or establish a benchmark ‘cr completeness of the crash ( ¢*aset based ot
c.ieria agreed t¢ bove. Along =ith benchmazkis g, also establish goals for improving the
metrics over “i.5e (with intermediate milestC1cs).

¢ Produce < report and ni arket it to all in*:1Csted parties. +.% this point, a ri eans of
measurcraent (metric)4:as been createc  vut it is not vseful for data improvement untii
sor:2one with the designated authority looks at the‘metric and takes wction as necded.
Me.rics must be et of the business practices 2f the agencies.inyoived in order to have
any benefit. Nc#all data users ‘raybe aware of -he ways in =virch their agen.-v can benefit
from the reruit.

4.5. ASSESSING PERF2AMANCE FoRr COMPLETENESS AND AZCURACY

The pre< =ss for assessing crash data e'erients for coms.icteness is vir. i :ily identical t2 assessing
the?aa for accuracy, in terms of int¢ mal validity. Toc assessment for both data qra.iy
cHoracteristics en'a’ls examining ti e data in the c=ash database * v on the crash f'tin before entr’
to the databasc for validity (accuracy) of th¢ information rerorted and for th ~ presence
(completenc.s) of data for ¢ach element. ©nc computer geiv rated content analysis reviev 'oi the
data for <1 clement can n<rform reviews for accuracy a''« completeness simultaneous!v..In
Examj ic 3 in Chapter 2 (Accuracy). the Developmen.-of Error Class:#cation Codes iuentifies
errors based on invaiid informatien and on incom ».cte or missing nrormation £See Figure 7, for
sample listings ¢€ both types.of »rror). Both data quality chara<eristics are bei sz measured
through the sa.ne assessmencniocess. The i 2termination of the accuracy atra completeness levels
of the crash database are ( raatter of disti:suishing what 1 pe of error £eccuracy or corinleteness)
is occuir ag within e¢ . data elemend. ;A Igorithms can be developed *0.sort the type ot Crrors
being identified in the data and dev 1up output repins that differsniate accuracy ot -ors from
completeness esrors. The findinesirom this assz.:=ment process c.n be used tc:Hroduce
performance mvasure reports foi accuracy and completeness.

4.6. EXAMPLES OF METRICS FAR,COMPLETENESS

Three examples of Completeness metrics are: Rat:¢ .of Injury Crasacs to Total C ¢rues, Status ¢f

Ciash Locating tv County, an¢é Monthly Progress Report. Tabl= 5, at the end of tais chapter,
summarizes (Completeness exstiples.

Example i. Assessing “ulice Reportia; Completeres. Using Ratic « t [njury Crashes to
To*al Crashes

[‘¥planation of M.etric - How/¢is Obtained,Calculated, aid Reported

As mentioned earlier in this.Chapter, it is difiicult to assess w'iether all repeniuble crashes tire
being subriiited to the stiva crash databasc. One possible way to measur: the completervis of the
databas= Jor the entry of all reportable tashes entails (wveloping ratias for combinatiaas of fatal,
iniusv, property damage only crash<s{PDO) and tet.! crashes.

Jigure 9 presen's an example of using ratios 0 assess the com.sieteness of ti ¢ crash database “All

of the coluriinas of informat.n in this table( re generated fioin the crash file itself. The tota's are
cumulati'z¢ from the beg’i'ning of the cal ndar year up<n the month th» report is generitcd. The
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columns for fata’ crashes, injury <1ushes, PDOs, 4 total crashes are listed first. The next thre»
columns consist uf three differ i ratios: fatal zrashes to total crashes, injury crashes to total
crashes, anc.atal-plus-injury crashes to total crashes. Whilc‘ne full repest ists all crash
reporting «2encies, only . sample page fi m the report.it snown. The statowide totals“%: the first
four ccimns plus sta‘esvide averages 1or the last thre= columns apphar at the end of “he report.
TH s Yine is excerpteu and shown inside a red line (it'the bottom o J:igure 9.

2004 Crash Reporting Stats
Status D2« 12/09/2005
[y ncy Name F-tar rashes |Injury Crectas PDO Crashes Total Crashes RaticFw allTot Ratio Inj/fTat . <atio FatInjiTot
Nile “Twp Palice Dept 1 50 a5 256 0.39 1953 15.92
“u'oma Twp Police Dept 2 a1 U9 152 1.32 697 28.29
| Chikaming Twp Polize Dept a 22 105 127 0 1732 17.32
‘ Saint Joseph Twp P_ =2 De ] 64 232 296 o 21.62 41.62
Branch Co Sheriffs 2 tice o 129 809 945 0.74 13.65 14.39
Bronson Police (M=t L 3 29 32 N 9.38 9.38
Coldwater Pol, e Uept a 92 328 420 U 219 21.9
Union CityPouce Dept a 2 16 18 0 114 11.11
MSP Col vater 1 75 682 761 0.13 10.24 10.38
MSP. 8. e Cresk 5 D 1224 1417 0.35 17 a8 13.83
Call a1 Co Sheriffs Office 1 159 155 1722 0.06 973 927
A on Palice Dept 1 18 1ol 181 0.55 394 100
“=de Creek Police Dert 5 440 1953 2300 0.21 18.35 1556
cedford Twp Polica 7o, a 1 T 0 125 2.5
Emmett Twp DPS 1 75 384 450 0.22 16.3 16.52
Homer Police D¢ ot ) 3 8 11 0 2727 2727
Marshall Palie® Lopt Z 39 236 275 3 14.18 14.18
Pennfield. = olice Dept a 2 5 T 0 2857 28.57
Springfiela = ~S a 40 13 171 0 2339 2339
Cass Co Sheriff's Office 10 9 1177 1386 0.72 15.8 16.52
Cassopolis Police Dept 1 T ) ¥ 36 278 19.44 2222
Towagiac Paolice Dept a 30 120 156 0 1923 102
o owa Twp - Edwards! org . a 45 139 184 o 2446 b.»
| onarlevoix Co Sheriffs = a 145 712 85 o] 16.92 1L 92
Boyne City Police Dept [ 10 76 5 0 11.63 11.63
Charlevoix Police Dept g 25 145 o C 1471 14.71
East Jordan Police Dept o 8 42 50 & 16 16)
MSP Chebor 0 3 107 423 533 LTE 20.08 \ 20.64
TOTE S 1082 7435 2989 1% 374512 0.29% 17 % 20.16

#igure 9: Develo «ng Ratios of E~wo], Injury and DO Crashes to Asscss

How ‘¢ last three eciumns are caliaated: Using ihe top-listed agency in Figure ¢ .4s an
eratuple, (Niles Tex/nship Police Department), the iatios in the l2s¢three columi s are obtained
as follows.
e Ratis Fatal/Tot is fou2d by dividing ti.e number o1’ ~tal Crashes (. by Total Crasies
(259), equaling 0:2039 or 0.39 nercent.
e Ratio Inj. /To 15 found by div aing the numbc+ of Injury Crashes (50) by Total Crashes
(256), equnliag 0.1953 or 14 .53 percent
e Ratio Fat-inj/Tot is foi. 2« by adding tk= aumber of Fatal Crashes (1) .t2 Injury Crashes
(503 and then dividitg oy Total Cras.i<s (256). The result is 19.92¢ ¢ cent.

Althotgh the report gives three calcviaied crash ratiss for each agen.,; an inspectioi. snows that
the ast two ratios (w2 based on laxocr samples bees ise injury crashes happen mere frequently
‘i.2n fatal crashe = "Adding the fat..l crashes to*'i> injury crashe: does not chang = the ratio very
much: the las® two column’s ratios are almeg<* ‘dentical for ¢2ch agency. Boti of the last twa
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columns have tho advantage of aiarger sample si.>"and either cou «d be used as 2 metric. It is 1ot
necessary to us3 inore than onc

Assume‘uu the second o the last colnmi, Ratio of injiiiv crashes to tota. crashes, is iinsen as
the m<ric. Why is thi® ratio considerec indicative ef ecmpleteness i € an agency’s craen

rej «ting? Normati'v he ratio of injury crashes to (I’ crashes is fa'ily consistent 21 to year and
across agencies. -t an agency fa'ls to deliver ripauts on reportav:: crashes to the state custodia.
agency, it is 7'sually the props.ty damage crashes that go ufi ¢ported. That 11 ‘urn changes #1c
ratio. Supp ~se Niles Townichip Police had reported only: 1 £0 property da-cage crashes o uie 205
that occurred, 50 injury; crashes divided Uy (150 + 1 +°3) x 100 = 24.:%5. This value is larger
thar he actual value ot 19.53, as we'l as the statewide average of 1v.58 for the san = ratio. Raties
la=zer than that exp ected for an=gency, and gre ter than the stat*wide average “ught indicate
uiat not all property damage c'asnes are being seported or ther - 1s a sudder increase in injurv
crashes that n.ay warrant ©-oniediate attertic .

This cport showing the three ratio co.amns can be goaerated monthly from the cutfcaial
agcpoy’s statewide viash database o1 at any other =hosen intervals. By nature, th¢=< 1s much
t.ndomness in 4 ¢ ratios generated, which malzc. 1t only an ant =sximate indi < “or of potentie?
incompletecporting by poi.ce agencies. Be ause of samol¢ size, the ratios generated for 1a:ger
or general v'more urban ¢ <2ncies are usua’ty more indicative than for smaller or rural afciicies.
This 1 wtic becomes @ i..ore sensitive indicator of potcniial incomplei2 reporting as s aiple size
grows. This metric i 2wy be used to(u:g agencies “ar ‘ollow up, and- 1sually toward the end of the
vear, this metric.o.ovides a bettei “ndicator of a pciential probizii.

Using this Metric in a Periormance Measire

The star. will monitor ti.» completeness (ieportable crashes that are ip i2ct submitted (> the
custotal office) of cresh reporting fioin the large vban law enforc nient agencies H,”examining
tlie Lajury-crash-to-total-crash rat’os of these ageccies in July ana ‘Uctober for hich ratios that
“uggest underr(t orting of tot:!.crashes for the‘carrent year. Ratios much higher than the
statewide avcrage ratio or that are much la. »ur than the sario agency shorved in previous 3 ar-to-
same-datc reports, should be flagged. Thoilagged law ei>rorcement agencies can be ceritacted so
that any potential und=,reporting or i.\v ymplete data that may exist. can be reduced b:fore the
clas. of the data yeir.

Example 2. / ssessing Com r;2teness Using Status of Cra2-u Locating b - County

Explanation of Metrics How It is Obtained, Calculzicd, and Reporiad

One of the biggest probiems confron‘iing many state. .s their inabilii 7 10 identify the precise
locaion where a~srach occurs. I Michigan, 80 percent of crash locutions are dete.=iined
zizomatically bascd on the lite=a’ description p.avided by the rinorting officer. Uther crashes are
1ocated using Microsoft Man:./Google Map(. or other map tcols: “Smart mmons” are used
reconcile ¢ “herwise un-1¢ uatable crashes: As a result of these various meirods, the locatiun data
providen vy the reporting officer is sucessfully interp roted for the genar majority of ¢::shes, to
place of the crash ¢vent at a specifit point on the re«z system (i.e. “locating” the ¢ asn). When

c asnes in the dativase are “locai-d” it means thc can be queried “by location” =sing the State «
vrash analysis«oitware.
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A summary pagg¢ from Michigan: Crash Locating i >port is shown “a Figure 10, Tts figure shoivs
the completion race for locatin,- crashes for each county. In the case of Oaklaid County, the
percent of le< ated crashes (99.77) is derived simply by dividing the num’et of located craces
(15,6031 total crashes ©15,639). This iat10 is importarit 1o that county v.hen compai~uwith the
equiva eat statewide 12120 of 99.41 peri ent and servec.as an excellei « metric for the.(ompleteness
of' vrash locating.”

Status»f Crash Locating 2206
< unty _otal Crashes Total Located Crashes Percon. Located !_nlocated Crask=
[

_ukland County 15,639 1500 99.77% 36

[ “Oceana County 436 A4 99 .54% k.
Ogemaw Coun:, 305 504 99.67%
Ontonagon Facity 1.1 119 95.97% 5]
Osceola Co 42 420 99.75% 1
Oscoua o unty 126 124 984 "o 2
Oto= > vounty 389 385 98.97% 4
Oaw a County 2,658 2,652 99.77% 51
Fosque Isle County 208 20 100.00% 0
Roscommon Count, 326 24 99.39% 2
Saginaw Court 2,16C 2,149 99 12% |
St. Clair County 1,64. 1,636 99.76% s
St. Joseph L ~unty € 678 99.71% 2
Sanile T onty 546 546 100 00 o}
Schooi “art County 166 162 97 % 4
Shiawassee County 971 970 2°.90% 1
Tuscola County 683 683 .00.00% 0
Van Buren Count: 906 906 100.00% 0
Washtenaw Coun 3,936 3,926 99.75% 10
Wayne County 2234 22,002 98.32% 375
Wexford County 513 497 98.81% 51

cmal 121,161 120,441 9. 1% 720

Sidtus As OfF 06/19/- 206

| Excludes Non Traft, . _rashes

Fisare 10: Sample C atput of the S¢<i1y of Crash Lo¢ ting Metric

Inability to assi i a location 2 be due to i:aacquate literal <« scription, or improper conveision
of valid litera,"description by *ne automated system. The ri:2wiics shown (t'u2e different ancs, all
measurin; - rocating comn,zteness) could be improved b =Cplacing the ¢=unty column wih a
local enforcement agency column. This‘would take tvimetric to a lciver level of measurement.
For ~xample, in 2. ccunty with man'- 1law enforcement agencies invustigating crask.=s, if one or
t'vo agencies proc uce the majerity of crashes t-at cannot be locawed, that will bt.iag the metric of
‘percent located” down for t!ie-entire county: without identit_ing the particziier agencies that may
be less pretise. Therefor; s still a very i2zlpful tool for monitoring locdation completeszss in
the geneiai sense. Michigan further inv '1.ds to investiga 2 the accurasy of successfullys 'ocated
crashus to ensure they are correct as well as complel=
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Example 3. Ass.ssing Completoacss Using a M uthly Progres Report

Explanation,c®*'Metric—How'it is Obtaintay Calculatedcand Reported

This repori s not a single metric but rathei <n ongoing wiekly summary -_port that lists
numereds statistics like cumber of fatc i erashes, injury. and propertv damage only crasi.es, total
crashiss, number of < ashes located, etc. as shown in *igure 11. The 7 are not comni-ed to

pre ‘1ous years evconverted to porcentages. Thei usefulness is &s @ way to rapidl r screen
different statis‘ies by data manugers. It require interpretation ¢y someone ¢xperienced in w'iat to
look for. This summary rere t is very useful in many ways,1a that the date ranager can v2view:

e The number 5f otal crashes ot.a compare wi t. previous yeai

» Time of 772 when crashes are concentrated and where

e The perceat of crashet iecated by mors and compare “1th previous yar average or
goal set by departmeaf

Statistic Ty,;_ Jan Feb Mar Apr _May Jun !L: Aug Sep > Oct Nov LG Total
Fata: " ra hes o 61 G0 -56 a9 i - 0 0 0 0 A 0 287
In,n' Crashes =50 4,362 4,165 4237 4,509 505 il 0 0 U 0 23120
r.operty Damage 22,602 20354 17637 16436 17,282 741 0 _ 0 0 0 0 a2
Traffic Crashes 27722 24777 21,862 20,729 21,600 4,228 0 0 0 0 0 0 31,148
Unresolved Tra c 0 J 0 0 0 1 ] 0 0 0 0 J) 1
Mon Traffs 130 203 a7 a2 80 22 0 0 n 0 0 il 624
Total Cra. es 27050, 24980 21,959 0821 21,910 4,251 0 0 - 0 0 0 121773
Defroit Crashes 6T 1728 1848 |.790 1,349 Y 0 0 0 0 0 0 9117 (.
I “rashes Located J7661 24719 2166 20664 21,310 3.847 il 0 0 0 0 11w
% Located 99.8 90.8 9T 987 176 91.0 0.0 .0 0.0 ne 0.0 0.0 48.1
Mot Located (2) 5 d 15 20 ] 269 1 0 0 i 0 0 624
Could not L. ate (4) 53 4o 38 38 35 ] 0 0 0 0 0 218
Manually - 'Loated (6) 0 0 0 0 0 il il 0 2 0 0 0 0
Migsi 7 vata (9) 3 0 3 7 180 i 0 0 0 0 U 0 300
*L 95 Drivers 45312 41483 37,203 35894 37,790 GBS 0 0 0 0 0 0 204000
| “MDOS Pending 86 56 3 109 1,647 2,596 0 0 0 0 0 0 o572
MDOS Updated 39,357 35888 32264 30,792 3L, s 3,502 0 0 0 . 0 a 72,777
MDOS Rejectew 0 0 5 4 134 149 J 0 0 0 0 A 292
MDOS Drive > Bypass 5,740 £ 423 4797 4.0 4,885 834 0 0 0 0 0 26,457
Trunk' ne _rashes 10,952 9,500 8,337 8,0/8 8,789 1,6% 0 0 0 0 0 0 47,275 :

Figure 11: Sg. ple Output of th. Monthly Progrc s Report Metric

Using theavietric in a, P<stormance Measure
Below is a hypothetica! sample perfestiiance measure asing the metric incomplete.data elements
per crash report:

sample Performance Meas(we
The state v1ii improve tl > ~umpletenes: ¢. the crash data system by reuicing average iumber
of miss'tig data elements per report fro.m five in 2007 < one by 2017

Tlie baseline average, as calculat»a using the 2005 and 2006 annual crash databcscs, is five

mcomplete dz4 elements per crash report. Thic goal for redrcing these inco o piete data elercuts
in subsequsi.t years are:
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e Four inc¢mplete data elericits per case ia 2007
e Three (ncomplete data (tements per«<ese in 2008
e Twu incomplete. data elements per~ise in 2009
e Qe incomplete Gata elements i case in 2016

Table 5 provide. a'snapshot of ¢ her metrics that can be used.te letermine the coinpleteness 67
the crash datzl=se. The cont¢? 1s useful to the Crash Unitieniager in gaug, ng overall datas=t

performan >+ ; and state assassment.

Table 5: St mumary of Examples for Completey. »ss

vsatric Example Descriniion ~ Measure Business ractices
3. Ratio of Injury All inju‘v crashes 2atios higher th .n Use toncovide
crashes to tcu.d diviiis« by total two standard feedback mainly toshe
crashes. craslies reported v v deviatiors above the |21 zer local
agency statew.< average cnforcement '~y 2ncies
‘ ratic, snould be regarding »ential
N N flagged - under-1 = orting Q
2. Status of Cuash Total 'ocated crashes'| 1able showin> Use to provide intern.!
Locating Ky .County | diviizd by all county and feadback to manaiers
‘xoported crashes by statewiie, total sud potential
" county crashes that can be .« corrective action/s for
locaced to public agency !o-ation
roads within th» reporti=g
” . | state Bt
3. CRALM Tiis report Various statistics Llovide an overvtow
STAT:5IICS issembles ta'liey for | upda ~d weekly and < 0f the entire ¢tush-
m6.2 hly progress 20 crash alsC serves as a goc 1 | reporting macess to
: Qwort. categoiios/crash- \©“mparison to manageiment to gauge
processing previous yea.»data | perfoi mance — preser!
milestones and past and potzitial

corrective acti(n's
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5.0 Congistency

Data consis*<ncy is essential for making seas: of aggregatel' data. The irfo.mation collect a4
about easi. crash and the weporting threskoids S 8
for cra‘tes should be (uzntical from or. : The vix safety dataquality character(st'cs are
jui‘sAiction (within o state) to the next vimeliness, accurscy, completenias uniformity, «.
jurisdiction. Tho suidelines and'siandards for o iitegration, ani uccessibility. The monitoring &t
reporting crachics must be coritstent among all | FeasHrerc ‘?f GOATIENE. i e e 7
reporting aoncies. Without this it would not Jollowirggkction.

be possible to effectiveiv.compare resmiis
acres: jurisdictions aa time regarding the application of mitigating ‘reatments in ¢nzineering,
ertorcement, educ. tion, and emergency respons 2 planning. Wit! out consistent ‘t.:0rmation
safety efforts could be misguitea, wasteful or incffective.

- w N

5.1. PuriPOSE OF MEASURING CONSISTENCY

To L -Cimote consist i cy across juriscictions, the ster» needs a single crash report fovm.
Varations created by individual jucisdictions &y rnunicipalities can create sign.ficant problem:
w1 data consistaney as well as data uniformity JT an individud: jurisdiction wit aes to colleat
additional :normation on.c.=shes for its (v purposes, tix's .nformation should be maint:ired in
a local d-tabase or mairi‘ained at the state 1evel in such . way as to not'cunfound the :otlormity
of the ' tate crash dafabase. Crash r¢norts should be <oinpleted in a ccrsistent manner across
reporting jurisdicticns. Since mari; iaw enforcem i agencies are involved in any state crash
roporting system,achieving eor istency in how they interpret-atd complete thestandard cras»
form is often a significant c'iclienge. Only . rough trainiro ' nd close meriioring of the data can
this challenge be overcon .

Afterieports arrive at the custodia! ogency, consisi= icy in proce: sing is another'aica of concern.
owever, far fo wer individuals<i1¢ involved at ¢L.zs level and are likely to be i1 2 'single work
unit, making cousistency in thoir work tasks.cosier to attair

The feC 12l governmer. and many state zovernments b ve sought a greater degree of censistency
from Urash data to b¢'e establish naticaal policies

‘k

r¢oarding highwa 7 safety and to do state-to-state The i l;mum Model U,,ij:'orm Tt
comparisons of ‘raffic safety i¢-ues. The dev i~ument Crrieria (MMUCC) initiative was
of the Minithum Model Un‘torm Crash Criteria developed to heln States adopt ¢witorm

(MMUCC nitiative we< ¢ joint effortof federal, state / definitions fof “ata elements anc. to

and local agencies as-well as universitvresearchers a~a | collect a i inumum set of data elements
privete sector consiitants. The MMUCC effort Jrom every State. ’ >
¢+tablished a set ¢i uniform crosi data element. e~ <

definitions.and attributes that every state shculd be collecting The third ediston of the MNUCC
has 107 da2 elements (i1 ¢ '1ding derived ai.d linked elements) that are a'euideline to staies
regardiig crash data elements and thei. actributes on vit ich they sho'a be collecting e ash
infosmiation.
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5.2. DEFININGACONSISTENGY

A consistent<.ash data file is one in which <1 jurisdictions a2 using standacd reporting fort.i{s)
(i.e. the s21.e data elements and attributes ), interpret and =port the data ¢'cments unifort,.ly and
use thesame reporting-fi.esholds. Fur t¢r, any procec ires in processing the dataset such as,
locatiag crashes are.i andled identically at all times: To ensure “cor=stency” of dai. the
foliowing guide'i:=s and standa: 1s exist:

e  Mi mum Model Uniiform Crash Criteria (MMUC ), 3™ Edition, 2008.

e Manual on Classifcation of Ma.sr Vehicle Tr v Gc Accidents,dui Edition, ANSI D16.1-
1996.

» Data Elemeat Dictionar ) /»r Traffic Records Systems. ANSI D20.1, 2005,

5.3. MEASURING CONSISTENCY

Meaguing consistency usually involv s comparing th:euniformity acrjss time andiacross
agenvies in the comietion of the ' ush form. It can also assess the performance ¢t/an element of
e crash-data svsiem with some external standa:a or guideline ..g. MMUCC . dow does thi=
State compara .0 the standa:d, and is there phsitive change (i.<. greater compliance with

standards/midelines) ovei fime in respons . (o data-impravement effort:?

Some of the most important requiren <.ts for consis(=n<y or uniformitve re:
e All revc ‘ting agencies using a standard crasn report form
e Comy’eting the craslktcrm in a consivtent manner by ail \aw enforcemen. veporting agencies
e The crash report formn is in maximiin practicable cor-ormance with MiMUCC data e'ements.

v 1w ve

Atsuming a standard statewide s125h form exists i state law or auministrative. ¢ le, one could
count the numbcr of police ag «.icies that fail <0 use it for crash reporting. Thiraetric would &e
number or.r.21cent of agencies using (or novusing) the star.dard crash foi s

Some States report 0 a single crash 1 port form, hu there still masbe concerns absiu:
cinsustency in cresi: reporting, such as investigatng officers undeisianding of the «wrminology,
derinitions ana" heir interpretatnn of the crash isport data elem»nts. This aspect of consistency is
closely asscziaed with meas-iiements of data accuracy and vompleteness.. Vhere accuracy and
complete.~ss errors are brug identified in the crash datz ‘hese errors n'ay be due (at lea t in
part) to the type and exiont of training *.¢ officer rec -v¢d in conducing crash investigations and
rep-rting their findi gs on the crasi torm. One way to mitigate soi.¢ types of con'istency errors
i~ vhrough the usc ot software tevcollect crash (ata. Electronic ¢rash collectiony \-ith pull-down
-nenus of attributes, a GPS lgCator function, visiness edits a1 « validations liiait the selections an
officer can 1 :ake on the ¢zash report formy+: ereby assuring greater consisienicy with stardaid
report f5.*aats, as well as increasing ti.: accuracy and L xmpleteness ~f the report.

Esr MMUCC comip.iance, the ntiviber of MMUC C elements/attributes included (or not includec:?

n the statewid¢ crash report/database could be counted. The ¢=ierion of MIN'ICC compliance
would be det<:mined by hiw many of the MMviUCC elemen.s on which the s.ate collects
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information and<maintains this dst«in its crash da‘2oase. The Nh7 SA has an asccssment of hew
compliant eacksuaate is with tho WIMUCC guigalines.

5.4. DEVELOPING AGYIETRIC FOR,CONSISTENGY

Genéesal Steps in.Cr2ating a Metric
» Decide viuat aspect or ceaaponent proces..of consistency is to be measured. The State
TRCC"=4n help in ma’ng a preliminar / selection; the agency most: ffected should
de‘<lop the final 1r=uic.

e Select a criterien for the metric, such as numbcr of law enforcement agencies not
submitting cr.sh reports usii.g the standard state report forn:, or number o; < ata
elements/ai ributes missing from crash 1 wnort per MMU*"C guidelines.

e Determine how the m¢tric’s data williwe channeled int. its own outpot veport for us. by
data =ianagers, anc oy what formu'a or algorithm.

e . I evelop or establish a benchmar.: for consistency of the crask «lata based on th¢ criteria
agreed to abuve. Along with“senchmarking. ‘1iso establish goals for improviag the
metrics over time (with int rmediate milosiones).

e Produc: the report and market it to a'l “iterested parti<s. At this point, 2 means of
measarement (metri 2, has been cr > ted, but it is riov useful for data improvement (urtil
someone with th: designated authority looks at "¢ metric and {2:es action as :2cded.
Metrics musthe part of the iusiness practice’s of the agencies mavolved in order to have
any benefi.. Not all data vs2rs maybe awai - of the ways itiwhich their cgency can benefi.
from t':2.1eport.

5.5. ARSESSING PERFORMANCE. -8R CONSISTENCY

Assescing performance for data cowsistency in sonr o ways is rathar Limple, as showa below:
e Determine if all law enfdrcement agencics are using a staridard crash rcyort form
e Asseds increases/decrcases in MMYITC compliance

o Idinufy types of training law enfC+ement office s and law enforc :ment studen’i.veceive
11 Investigatine <rashes and ¢ v.zpleting the seaic’s crash renort form. If severalagencies
provide this'‘1aining an evaluation should bc.conducted to 2<sess proficiciny levels.

Generally, all rzporting juris*ictions should u e the same zepciting thresh¢'d and the samesct of
core data '2ments. Shou!a .t become necessary to chang: or modify a deia element, cha ~ges to
data elements should ¢ fully docunre:ted, includ oo the date the«ci nge became effective.
Foiexample, data viuaes expanded.i »’provide greater detail on tri ko involvement . » crashes
(o%., trucks invoi cd in crashes.veere previous'y coded as light ¢=ieavy; the ne'v values are
hanged to under 10,000 pou-=s, 10,001 to 24,900 pounds, i cater than 20,00 pounds). Manual
crash repor. ng makes this w:sk laborious 2i.a time consuming. However..wih electronic

reporting . it is simply upl rading the navv iiles and aler:ing the respective officers. Theiaiming in
the lefics case is minimal compared t) the requiremesits for manual .t entry.
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5.6. EXAMPLES OF METRIGS ~OR CONSISTENCY

Two examples‘are presented for metrics inviiving consistercy: assessing s<aewide usage o,°4
standard <rash form anc assessing MMUCZ compliance. vhese example» are for a hyoahetical
State that does not yet-have good com, .unce with its ¢rash report form or with MMEECC.

Ex.mple 1. Asc<.sung Consistecy of Use of th > statewide Staudard Crash R:port Form

Paper Rej vt Forms

In assessing the consistet usage of a sti.dard crash roport form, one'wwculd only need to identify
and vount the numbe’ v law enforcer.:ént agencies not using the stcadard reporting “orm. Once
idoautied, these ag <uicies should b contacted ahout changing totoC state standei-ireport form.

Electronic *w2port Formg

Assessing vonsistency in € ectronic sofvave is not quitias simple as id nufying and ccuiiting
the numuer of agencies not using a steéndard report foiin. However, it s generally net ¢ difficult
procaoss. In order toassess consist oy between difiirent electronic data collectiort software
packages, it is neccssary to verify what each sofu vare package ¢'lects data onthe required date
clements, uses required attributes for those da. elements arc *s uploaded to ti.e State crasi
database. Aaditionally, to-#1.c extent that i1 state uses biictness edits and validations for ‘he
crash dawbase, these.sa1a¢ edits and validations should ve incorporatec..nto the elect vaic
collect on software'tiutig used by 11.dividual agencics, thus assuring consistency in reporting.

Using this Mixic in a Perfoziiiance Measure

Sample Performance Mgasare

The Staw will improv= 1oe consistency. ot crash data by reducing nonsompliant local
enfer-ement agencies ot using the Ctatewide Stan-iard Crash Renc t rrom an avercgc of 12 (30
percent of total crashes) in 2006.(>:

e No mervthan eight (24 percent) in 267 /.
e Naowore than four (15 percent) in2U08.
e _.!o more than ¢ (<2 percert) 1 2009 and thie: eafter.

E: ample 2. Acecssing Consis» _ncy with MMT'CC

The second.z..ample of a cai “istency check is to assess thu/'state’s level of compliance witi. the
MMUCC  rhis is one of the processes.that can assist a siafe in qualifyivc for a subsequei t year
Section 408, State Trafiic Safety Inferomation Systen “miprovement Giant. In this nrocess a state
rev.ows the data el¢ nents and attrit utes they maintain within their ~rash database r.lative to the
¢'ements and attrihutes specified.ia the MMUCC Guideline. Fer Cach data elericat (and its
attributes) that the state crask database contzjns that duplicatos the MMUCK 2lement, thetate
would be ¢eomed to be ¢ nsistent with thee MMUCC. Where the MMUCCT contains eler<uts not
collecte¢.'or maintained ir the state’s ¢:ach database, t'i state would-ng s be compliant
(consistent) with the MMUCC, even “{ the element [~ collected on the crash reportiam.

NHTSA has.de scloped an assessment of each ctates level of M VIUCC comyj i ~uice. This

assessment.= ased in deter nining whetherH not a state hes improved its MMUCC comni ance
for purpcses of awarding dection 408 gre us. Each state i encouragec to review NHTS 1's
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assessment of thoir MMUCC coritance to assut&that the inforr. ation withip this rating
criterion is curc2ut and correct. .1 a state feels 1“1 not being.given credit for « narticular eler;2ut,
there are pro< edures to resolve the disputes ciement.

Examle 3. Assessin® Zonsistency w.th Measures ov Completen: ss

Th > information ntosented earlier in Figure 9 anc igure 11 for ctrapleteness cai aiso be used 5
assess consisteicy. The ratios«acveloped in Focare 9, particuleriy the ratio of fatal and injur;
crashes to towl crashes becaise of the larger number of cr2s.es used in this wieasure, car holp
assess the consistency efvrash reporting, within the state and by agencies. By examining the
ratio values for the cuirent year relatize 1o the ratio va: ie for the premicus year, for > comparable
tim¢ veriod, the cCumistency of repoiiing can be assessed. This s2ipe technique of comparing th
cuicent year’s reporting of varic s types of crasii»s and other =termation preser ted in Figure 11,
can be used«o assess consistci.cy by agency:L < for the state wi.en compared /v a prior
comparab!s time period. iien the curren year’s values are substantially Kelow the pricr year’s
values,#1s may indicate actual reduct:o.:s in different \:7pes of crashis r it may indicawe
protienis with agen. reporting.

Using this Matiic in a Performance Measuie

Sample P<£riormance Measare
The statc will improve«: e consistency of the crash data o full MMUZL © compliance ' “aseline

for 2005-2006) in thomext report fe.m revision sche duled for 2009:

1he goals might then look likethis:

e No more than ten m.=sing elements 1. 2007

e ‘o more than tei missing elemens in 2008

»"~“No more than i\wo missing ¢'cnents in 200

Metric Ex21ple

Taiie 6: Summarv'e T Examples for Consistency

Description

Mez.re

Susiness Prac.ice

1. Statewil'e
Crash .} orm

stacowide crash form
1vided by all crashes
reported ot any other
form(s).

Creshes reported usit.z

In Samr''¢ State, an
estircawcd 95 percent
of \>portable crasl e,
are actually reposed
using the nnijorm
report (bas< year
2006

Sample StateMIocor
Vehicle Cocerrequires a
statewic v.crash form,
and specifies that the
State will develop.ii.c
otash form (uniioiin)
and that all agencies will
send this *o the crash
repositary. The goal is t.
approech 100 percent (in
thirory) by 2010. ¢

2. MMUZ:
Compli-nce

Crash Data lgg

Asset sment of State
crash form againsctae
“MMUCC
criteria/elemeats

Mam Guide

-

ovement Pros

Revievw found 70 of
the 77 Clements

m~ ched (base year,
2006)

Y0 be fully ceripliant
" (as soon as yractical) by
2010
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6.0 Integration

The ability #< integrate diverse databases bas long been a gc =1 of highwarz sofety analystsay

combininy uatabases, sa. >ty researchers
create 1 icher source ©°r data and are b ‘tter
ab’uto understand e factors that may affect
the occurrence a.:¢ severity of ¢ shes. Many
States are curccatly combining or linking

Thetsix safety data o :ality characteriziics are
timeliness, accuracy, completenes.. »uiformity,
Jntegration, and iccessibility. The monitoring an.

| measuremexv 0y integration i examined in the

their crash ~.atabase with o her traffic safety Jollowing(section.

databases such as their-diiver licensing - -
datazase, vehicle reg stration databa:¢, and injury database.

U.1. PURPOSE OF MEASURING INTEGEZ ION

As with ofter quality char. cteristics of satety data, asse=sing integrated. latabases can privide
the foiluving benefits:

e Provides saiety managers and analysts vt a greater ra 1 ;e of data elemeats to analyze
and.evamine for factors that may be.wifccting safety.

e Id¢niifies redundeiii datasets and/c superfluous Auplication.
e ' erifies or vat'aates the accuracy of the inforinsition in each o.tne databases.
e Indicates bcfier managemenof the qualit;” ot the data in the databases that are integrated

e Detecsniintended corisquences when component fi'cs of the integratcd system are
changed, improved, 4..d modernize:.

e Tmproves confid‘nce in using infegrated files for aata-driven duision making.

647, DEFINING INTEGRATION

Data integrat'un combines mu. tiple sourcesatd types of data to create a brcager array of
informatinii (0 be analyzed for better safeiy decisions. Data integration as applied to cresi data
means . ¢ data elemen's in the crash¢!aiubase are linke:! with data elements in other saiety
datehases through thiase of common data elemen: or “linking vaiiables” to creatc a database
th>.is a combinaiion of all the data elements in.t. 70 (or more) di=bases. Exampl s of linking
variables may-ir.clude elemert_such as a univ .2 dispatch numver, driver’s name, date of bit h,
driver’s licc.:se number, sni citic location and date/time of \acident, etc. The more comi ion
elements (atabases share iacreases the =eliability of the tiiked data basz..

Wl ere common (ot elements are's ot available, another means ¢ 1ile linkage is-based on using
v 20babilistic linkage methods. 7 1:1s methodolew 7 examines t:vG or more dataksses for
approximate or similar data«c!<ments and siixlar responses tc the data ele<ionts. For exan.ple if a
law enfor-cinent officer (v estigates a crosu that occurs at First and Maix Gtreet on Janviury 1 at
11:00.4 M and an ambulance run repetowas submittec 2o the EMS ¢iovase for a mawe: vehicle
crasinat 10:51 AM an the same datd at the same locadion, there is a reasonable prohability that
thiescrash report a::a the EMS run ceport are being generated it response to the.saine event. If
mese two repor s are judged to be in respons< o the same eysu., the reports ~un be linked hazed
on the like! tiood that they e in responga i the same evert..
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This is the meth¢d commonly us<a Dy states to ge*erate Crash O w«come Data Frcluation Systom
(CODES) datetases. They link _rash data wittiavailable injury data (e.g. EMS.1un reports,
emergency < partment admissions, and/or i spital dischar< s reports). Anmoximately 30 ciates
have estau'ished a CODCS linked datebae.

A1 sher method of ni.tegration is to use physical l¢cation of the c7sn as the coni v =n linking
element. Global 2usitioning Svyirems (GPS) cierdinates provige one means of locating differe.
crash related:2icments such as¢ne crash itself with the road . ay inventory ¢'i>racteristics af tie
spatial locc*ion of the crasi.(e.g. rural 2:lane asphalt roa<, 2 foot should=*+; no guardrail -.C.).
GIS software can be usew tor the manin.iation of all ¢ #iabase information contained within it
and.iinked to a speciiic location. Crasn and roadway information 2rcmore commoi 'y linked in
G+, but citations «ad EMS runirenorts can alse he identified by location and inicgrated for
aaalysis.

There arz iany challenges to crash data tnitegration, inc1:ding:
*+. inconsistent: ncomplete data
> Incomplet= or nonexistent .netadata (matcaata is inform tion about the ¢awabase).
e Insufficient training.and/or lack of ski.'“d techniciar</crogrammers to manipulate ¢k
intograted databases.

e oI aclear partneranip agreements that fail to define responsibilitics, data transfir,quality
checking, niwedata, and othc: data stewardsiip issue.

e Institutichai and funding .>sues.

6.3. MEASURING INTEGRATION

Therc ¢re several poss ole ways to.aptroach measuting integration. /At the macro levzi, data
niAnagers may simply count the numiber of independent database. (roadway, driver, vehicle,
nyury etc.) to v ich the craskdatabase is linke<. At the micro level, as with xrobabilistic
linkages, who<can be measurcd is the degi“v of linkage a-.ieved. If each saecific record.c n one
file is linkable to a sperific record on anc'ker file, then the degree of link.ge is 100 percauit.
Often-f.le linkages do'>ut accomplis ' this, and then“t 1nakes sense to monitor the dceree of
link( ge as part of th2 improvement eftort.

As with other’data quality characteristics, vario s criteria can he used to measive integration, Sucr=us
number ¢w1ercentage of ciahes linked to another driver/velicie data file or #ho percent of EN> vun
reports that can be maisiizd to hospital ¢-xcharge records:

r 4 i . v

Seiung up useful aetrics for data ‘ntegration should be tied to i State’s goals (d needs but at «
ninimum the state should iden’ify and have ¢ count of the oi»Jr databases t¢ which the crash
database ig 1 nked.
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6.4. DEVELOENG A METRIE FOR INTEGRAATION

General Stepsin Creating a Metric

e Ncoide what aspi ot or componen® process of integ.ation is to be ri easured at theriacro or
rucro level. Tl state TRCC ¢ help in makitg a preliminary selection; wit' zhe agency
most affecied developing the final metric.

e Select a.cuicerion for the n.etric, such ¢.adility to link <vish databases with injury
outcene data, driver.w:d vehicle information.

e [Ifa plicable, detertiine how the metric’s data ar channeled inte its own output 1 :port
for use by data‘managers, andi y what formulec or algorithm.

Develop o :=ablish a bericuinark for integration of the crash data based .+ the criteria
agreed to above. In addi..on to benchmériiing, also est:hiish goals for.iiv proving the
metr’cs over time (WL intermediate.ilestones).

e Pr>duce the report. At this point /2 ineans of me surement (metrc; has been crea.ed, but
1o 1s not useful for data improy ment until soni.one with the dosignated authatty looks at
the metric at. takes actior; 25 needed. Matiz s must be part of the business practices of
the agenei2s involved in order to have a.'y benefit.

6.5. ASCESSING PERZDRMANCE FCR INTEGRATON

As wit't other metrics. performance of the integratic’) metrics must H&‘monitored over time.
Typically, the simole assessment«1 integration in -vives identifyiig and counting the number of
oher databasca vhich the crash file is linked. This simple corntshould identif,~which datab. «¢s
are linked to the crash file.”" ¢ answer to t*. s question basivally addresses he question of to
what extent the crash databuse is integrat=r.. There are adcitional questicns that a state” nay wish
to con<.2er. These qu s ons, includito.

e What lir.rages are most important withi wne safety context?
e Whic. data files are o1 should be lizkzd?
e _Pvwhat mecharism are they lin<cu?
e (_How complete are the linkage. /

What kincs of analyses.is possible using (92 integrated d>a?
e Who kas'the access ana-ability to use “.¢ integrated ti'e s
e Whaisafeguardsic in place to prevent unauthor/zed access?

e What report onputs exist for tle integrated fiio.11at were not.¢ssible previously? (Have
the integrate 1 {iles been usea o solve highway safety probi=1as?)

9.6. EXAMPLES OF METRICS FOR INTEGRATION

Three exemples of Data 1 «tegration are~1.2d as setting: for looking at k¢w metrics car .*¢ into
these.s; stems: Iowa’s GIS for Highvay Safety, Michizan’s linkages *o crash file, arid towa
CCLES.

‘The Guide d¢es not attempt to describe each example of int>oration exhausti ely, but rathes o
show wherc.some opportiiriides for the vs»of metrics miay exist. While the integrated systems in
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the examples arc real, the metrics saggested are h pothetical. Sta: s with this lewc! of integratinn
may already havc the informat <11 in their datacases necessery for creating the nietrics as
discussed irthis Guide.

Examle 1. Assessin s *he Integratior. Capabilitics ~' Iowa’s GIS for Highway Sofety

A 1 'votal develarnient in lowa {=affic records intorovements wes @ie “Smart Ma; ~ Location
Tool. This too’ enabled law er“oicement officius in the field.to capture the crash location, ag
well as loeati.g the crashes«* the State custodial agency lzvel. The covera¢c of the Location
Tool is statcwide, and ivwes the capabil-. 7 to capture 3

coordinates for crashzl citations, and other spatial eveats. | Thus.c' Jata being ca; tured

Thric, all data beir. > saptured elect<ouically by TraCS’s elecironically by Tro< . agencies
2ocncies could be immediatelv.iocated for loca’ 2 gency <0./d be immediat<ly located for loca:
use and stat¢.use. An analys:s wol, the Incid<i Mapping | &€ 15¢

Analysis Tool (IMAT), we s created to ma.e GIS data b g

within ¢h2 TraCS local dataset easy foi law enforcemesiito use.

Py.locating all ct>shes statewide v ith the tool,#> Office of Dr.ver Services (th > iowa
custodial office 1or crash data) insured that al” crashes report:d to the State, w iether
electronicaly 7 or via paper_‘~.came acces: !¢ within the'Sictewide Highway Safety GIS Fhe
Towa DC 1 Office of Tretiic and Safety created two ana vsis packages ¢ provide all ¢=ach data
users \ 1th location-specific query ¢roability of the statewide crash fi's. The Safety Duta
Visualization and Cxploration Regource (SAVER) was created fo.: users needing the most

. gor, while th= Crash Mapping Tool (CMaT) was created for-users needing 2. . <rsatile data
“look-up” tool that could b iaastered quick!v. Crash data fiam the Statewidc Crash File has
the advantage of combining all crash rep>its from a geogi iphical area; »2gardless of which
police c2e¢ncy submit '~ the report, and .ncludes driver reports whenanpropriate.

Tho Location Thol insures linkazcof the crash £i2< with the roadway file and ¢ ¢vides a means,

of spatial linkung of other file. w the crash/rocdway GIS as well. These addii'<nal opportun’*ses
are only pa=ially exploited at the present.tirue, and therefa.C the State is' y.rsuing broader iocal
implerni: i fation of this..ochnology.

B i iness practices 11 lowa have led to the creaticn-of a large variity of output re; orts, both
standard and vsor-specified, th have utilize v the integrated 4 a and provided safety managcrs
with useful “niormation for«:cisions and provlem solving.

Example 2. Assessirg 1ae Integraticy. Capabilities « U Michigan’s “ne Linkages.

It i “ypical for Stutes to be able ¢t 'nk Crash and Roadway filesir some mannes. By having the
¢opability to also iink Driver a:'a*Vehicle files v» the Crash ena Roadway filez. Michigan is well
positioned <o develop an eveiroroader systeivof linked files. Michigan is‘-crently workir. to
improve 2. expand thei: inkage to othe: waffic record system compontris, including (%2 injury
comnet ent. When this comes onboar4. additional can. bility will be :2ated to valiaaic the
reposted injury on “he crash forms, s well as on th> ZMS run files.
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The business proctices used by Micnigan relating ©0 integration 1 clude:

1. Safety datzhases linked— ‘ostering dat~ iategration---Michigan formcd-the Crash Dat
Users Givcup (CDUG), a subgroup of Traific Records < cordinating Conumittee.

2. Plan_ 1o link crasha.ta with adc¢wunal datasets™ There is a plan to have a data~ase of
citauons (Judicia! Zata Warehouse) and sentenc az (such as for v ring DUI back 1o crashes).
«ne “cradle te grave ” citatien project intends 2" collect all el¢ “‘ronic citation .

3. Processes ‘er crash/roady ay linkage — N'ust of Michigai’s 83 countias use the Michigan
Tech T=aisportation Ingt fute software RoadSoft. Therc 15 a vision in the strategic plan Jor a
roadway inventory {cject that wou!l bring represen.atives together to identify standards,
like Model Invent(ry of Roadway rlements (MIR\.), that migh¢ < brought int¢:RoadSoft or
vse beyond the Tacal level.

Example 3 .'se of the Cras’» Outcome Evaiuation System (CODES) by Towa

CODES:i. a collaborative approach to ¢hain medical g financial ortcome informatiaa related
to meter vehicle crashes for highway cafety and injuizzcontrol decisioa making.

i‘ow CODES Morks: ” - Oadl
Crash data a7 collected at |
the crash.<czne and then crash 3
linked &~ injury outcoric S Vther Traffi - ~+d
data also collected «- the vO o Highway Safety State
“cene, en route to die l_ EMS Records | \‘Wata o
cemergency deatment, at || R
the hospital or trauma v
center, -.2d after dischaie. Env _ency Department
o . Records
The iype of injuries, their ¢ s "
/ * )
everity, and th zosts : & Other ™, ary Records
incurred by« *Isons injured S )
. (Y ) Hosr.in: Discharge
in motor.v=hicle crashes Record
are described and eeoras Q
cemputerized.
4 Note: .7 h's diagram illus.rates some of the sources from
) which data can 't 2 collected, linked and evaluated
The linked crish outcome N S

data are ¢'zo linked to othor Figure 1%:1lowa CODES Facess

traffic records such as

vekicle registration «cmver licensing, citation and roacway inventcy.aata in order .» generate
mo.e comprehen. t ¢ informatiorn to evaluate highway safety.

Towa COLS

Iowa corzoined highway  ‘rash and medicul records to‘2valuate Nation<1 and State mecical cost-
compoient estimates. The use of COOLES data resultva'in estimates « . crash cost which were
sig. tiicantly differ= .t from thoseuis:d by FHWA«2ad the lowa DOT. It also deroistrated that
‘1. identificatieiand ranking process currenti;’ vsed by the Ievia DOT is relati rely insensitive to
medical cosfs. 1hat is, even though medical <st represent ¢ ~ignificant and | reviously di€-ult-
to-quantify portion of tota..crash cost, ci 5 »ging them reziuis in only minor differences.in
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location rank. Aithough mitigatiea prioritization:i.-not found to 1 ceive a great heaefit from the
use of CODES; e system doc = show promise for other applications, e.g., dewermining
appropriate«ocietal crash costs resulting fror. various safet “improvements.

This vilidated the exi‘ting business pr: ctice in use y;.tae lowa DO in terms of idei tification
an ' anking of high Crash locations.

Using this, Metric in a Perforinance Measure

Sample Performance [vcasure
At the macro level, thestate will impiove the integratiun of their civsi data by link=. g the crash
datrcase with othe = wraffic safety catabases. These linkages will L e’established ¢+ cr the next
<ouple of years. The following vresents a time.#ie for crash ( »:noase integratiou with other
traffic safets databases. Each 1ile linkage niovides a value of one to the sta.='s integration
performarice measure

The soals might th¢o iook like this;
e In 2007.11egrate the crash database witl.ariver license database (valte!)

e In 2005 integrate the ~rash database'.7ith vehicle recistration database (value 1)

e 112009 integratc me crash databasc with roadw 'y inventory daicbhase (value 1\

Tablc /: Summary of Ex ymples of Inteezaion

[ Example Description Measur > Fs ssiness Practic
1. Iowa’s Crashand roadway * The number T TraCS The Location Tool used
Highwa; Safety | deta‘ urrently in the agencies locating “for crash localiug is also
GIS Gl statewide. s the

capability to ielude
all TraCS'Jntabases
with a location
conimonent.

additi~nal safety eveni:
(berzdes crashes, suc’i as
citutions) using the

- Location Toc'.

available fhi locating all
otherT:aCS datasets
intoitee Highway Salewy

/1]::

2. MiX( hlg;n’s
li\ed Safety
da.abases

[vralysis capabiliiy
with linked files. Files
currently linked to the
crash fil=. Driver,
vehiciv, and roadway
erviionment files:
vinkages are.acoieved
by DL nurnkor, plate
or VIN, lincar
refer¢.:mag, or
coordinate systems,
respectively.

The r1',;1;>er of EMS
serviczs files added

The baseli:¢ tor 2006 is
zero loc . EMS services
files added, with an
acdition of 100221 vices
oor year to the irtegrated
database starting in
2008.
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7.0 AcggiBibility

7.0 Accassibility

Accessibility 1s the final characteristic of czach data quality. Wunless users-have access to.the qata,
the benc#iis of all the we ok and expense (1 collect the da a and maintain ti.e crash syst2i are of

little nie: While this visuld seem logic. o ]
en waq, often the piaaning and funding given

Jae six safety datc zuality charactiristics are I
.meliness, acciacy, completen s, uniformity,

] ¢ e ‘A 3 . . . o7 . .
to tnis “back enc” of the crash ¢4 a system is integrationiar.d accessibility. The monitoring
an afterthough-when compari< to the front end | and meas « ement of access bility is examir > in
of data cap “ure and storage the follisving section.

I Y

7.1\°PURPOSE QW MEASURING ACCESSIBILITY

Ieasuring the extent of data ascossibility and £=,gress in inciursing data accessibility serves the
following pi wvoses:

e Id-ctifies ways thai accessibilit;can be improve .

o Promotes marketing of data to additional usei=

o Supports axta driven decis ons (political .ivstitutional, and technical).

e Garners wdditional resources for furth¢riamprovement ind maintenanc - of crash date
e Encourages better n.=nagement oi 1 zojects that iricrcase data accessibility.

F raluates effectt reness of completed data accessibility projects.

Examples of acceusibility includ(*{entucky’s trat.ic R, \ N
records syster which features.a web portal. with GIS K”‘“ZC/‘J{ ; i{’;({effi Jb«{fW 6; a Vg ig
functionality. The GIS allews web users to ~onnect yoriar wit . W yictionalily. -

: X . . / allows Wehasers to connect directly
directly ‘o the enterprisc aatabase systein (o query 10 the en@Nise databasersBom to
locgt"‘,qs for analys§s, 'mcluding hio'»-crash locatiois R w’m. Ry véls, el
and .lcohol-related incidents. The system allows he high-iccident locatiens and alcohol-
~caieval of ind’v dual incider . reports or custemized et G,
summary rev ts for data elen.ents. Extraci/uz data is a - —
core funci'on that allows users to bring rev data into the's own systems fur further analysis. A
user canalso use the ailine statistica’ . alysis package o analyze data directly fromtke open
portol.

The Iowa Deperiment of Trawzportation has ¢ cated a P, o
custom doakiop interface te link users to its wide array lowa’s system'simes with adVinced
of system Jatabases. Ti©interface con‘oins limited GIS, | Statistical crilysis and charting

. . . » ']. ‘o ol
manping of incidents =ad a data-exnrt module to heip ;af all ';‘_ y ?\ZW?II;S >, Gl
ntersection Magic for' . agramming ¢

u<e s bring incidor creports into the.r own applications . g o .

Y R . indiaents at specific. uwitersections.
for further analysis. Iowa’s svs.2in comes witl wdvanced ...
statistical aralysis and char‘ing capabilities o5 well as a portai to Intersecti 1 Magic for
diagramriting of incident: at specific inf2isections.
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7.2. DEFININGVACCESSIBILIY

Accessible cratii data is data that is readily ¢n.ainable by th - sligible users<o: both direct
(automateq) access and periodic outputs (s:andard reporte® {rom the syste . Compact disiss, the
interne?; and special d2fw websites hav > ¢pened up nev: avenues of accessibility to arever
increcsing range of < sash data customers. However; ¢n-line access. .= not the onlyxway to achieve
electronic acces® {Or hands-on g erying or to dis rioute data and tcports in electrcnic formats:
Other strategics include enabliiig local agencic s 1o create neas-real-time cravh files of their o'wn,
making da o.2nd query tocis available on compact disks, zii1 using e-mailboth to submi aia
requests and receive res. !is.

742 "MEASURINGACCESSIBINTY

States have *he responsibility (="make crash.¢«*a available anc easily acceszivte to eligible - sers.
State laws.ri.ay dictate whii -aata can be traae available to the public and (¥hat can be rel>¢sed to
professicnal analysts and to local jurisdictions only. TK= iestrictions jir<ed on the avaiiubility of
data arc usually rela =d to personal i ‘cutification tvic information.

1,eveloping a'ac intified measure(s) of access vriity can be difficult. There ai> several potential
metrics that n.ay provide m.sures of accass bility. One.n< asure of accessibility may be-dcrived
from wheisthe crash dat4 5 made availabl. to users in‘wa <iectronic darchase. An exam; le would
be the ¢ ute when the stawe updates its crash database v 7ith the most ciizvent year of cra n data.
This measure identii'es when the c.2sh data is avii'aole (accessivic, however, it does not provide
~.measure on th¢ use of the data. Another measure of accessihi 1ty may be obtaiaed by couniing
tne eligible us: rs of the crash Cata, especial'v if a state limits or restricts acecss to the crash
database to “registered orsnoscribed” usess of the crash ¢~ia. This measure would previde an
indicati)» on the poteaticl accessibilityot the data, but would not previde an actual indication of
how (*feen the data is teing accessc.» o determin< the actual usage ot the crash data, it would
b necessary to.monitor and couri*.he number of i‘mes the data is actually reqiresied and if the
r2quested infer.xation is succ - =iully providea. By counting ‘hits’ on a state s'crash data
website or.¢ounting the number of requests ‘or informatioi . hat the state’vaceives and the ‘i amber
of requasts that are suctessfully fulfilled, ‘ne state may«CSiain a measure of the access. ity of
it’s crash data.

AS a practical r:atter, the degre> o which user~access the datarey be the easiest to measure.
Marketing t1c-availability of .22 data to key use:'s is critical toln2asuring accesibility. Examples of
possible w Sirics are:

o A count of thernember of users-u.w.king data req v vis to a centralized resource

o  The perceuisge of all countics that request crash data at least vearly

o The number of data use\'s able to perforre heir own queric . directly from th- data
o A«ount of the numberof weekly hits .-G website

e ' count of the nuizver and distribusion of standardized reports districuted

N N\ a - A -

Ass with all the ot quality char» Cteristics, the viays states measure accessibilit zshould relate o
e state’s own aeeds and goals.
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7.4. DEVELOEING A METRIE. “OR ACCESSIBILITY

General Steps in Creating a Metric

Doide which asiect of accessibility is to be measured. The State :RCC can haip in
making a preliiinary selection with the agerc; most affected developing tht final
metric.

Select a.cterion for the nietric, such &5 “tumber of deia requests filled monthly,”
“percmiage of local ogencies that utilize State-provi ‘cd data analys's tools,” or “nv moer
of 1 :ts to the crash (acts web pages per week.”

Determine wh is going to colivct the criterion fata and how: 1 is channeled into a report
for data m{wgers.

Determine the baseline-fcr the criterion 2 ong with go' i~ jor improveinc.t. The baseline
may e zero when a ¢ ew program isbeing set up, such as with a nev: website. If a
weusite is being re ised to be mesciuseful, thenthe baseline mighvve average mi.<oer of
v.eekly hits for the year prior t5 fiie revision.

Produce the cutput report :na market it to.4il interested parties. At this point, a means of
measuremaint (metric) has been created. aut it is not use ] for data inprevement unti)
someni.2 with the designated authori‘yiooks at the m*iic and takes acdon as needi .
Meirics must be pasoof the busine . practices of i.e agencies irvolved in order t< Fave
2.y benefit. No* 111 data users may be aware of1.e ways in whioii their agenc / 2an
benefit fron ¢ report.

7.5. ASSESZING PERFOXMANCE FOR ACCESSIBILITY

There ase numerous aspacs to accessibil . The more ways a State proviaes accessibitity, the
more . 2i.t1ons they have for assessing ¢irformance such as:

N

Accessibility of all crash catabases a Statzi.us: If there ar > iocal or regiotal crash
databas~..in addition *a \~e statewide fii 2, performance may be deterrmived for each ori»
of thex. Maintaining 11ultiple crasi T ies does not 1.xcessarily mear duplication of ¢iiort,
asttney may be a result of the practice “capture and enter once, cri ate datasets
simultaneouslv” such as in St s using TraCS.

The timeliness aspect of accessibility: If ascsss to data is .02’y via one pa v of limited
capacit;7 2 pottleneck p 2y exist that is ¢ source of dela’r .0 users. This is an aspect of
performance importa o 1n some States

Aiessibility overtune as progress is made in coinpleting the fil=. User accessibi ity may
differ for the crazn file “in progriss” and the iash file when'=¢izased for statistical work.
One or the ¢ her may be easy (o access but both are not necssarily equally ..ccessible te
all users.

User access