
anger, which are e1miUons thnt cru, invite n:or11 hostile confruutationa lciullng to more vtohmce. ThiR 1-11,t.itude 

may be reinforced by the a<loption of RTC lnws. 'When Philndclphia permit holder Louis l\fockcwicb shot 

a.nd killed n popula.r youth football coo.ch (another ponnit holder carrying his gun) over a dispute concern.Ing 

saow shoveling in Ja11uB.ry 2000, the bumper sticker on Mock:owich's car hnd an NRA bumper sticker reading 

"Arruoo with Pride" (Gibbons and Morat1i 2000). 1f you a.re llJl angry yuung man, wiLh 1mmewhnt of a 

paranoid streak, and you IJJ.1,-en 't yet f.i.cA)u convicted of a crime or adjudicn.tcc.l to be n mental defective, it is 

likely that. tho o.bHity to carry {L gun will both be more attractive ond more likoly ln e. HTC stote. That sucl1 

h1Jividuals will1 lh~refore, be more likely t.u be nggroosi~ once armtid ll,Ild hem:11 more likoly 1.o stimulalt1 

violence by others should not bo surprising. 

Second, imlividllill.s who cnrry gtlllll around o.re a constant i;ource of ni-ming crimlnRlt1 . . \Vhcn Saau Penn 

obtained n p ermit to carry o. gun, his r.ar wa.s stolen with two g,tos in the trunk. The cnr was soon rcx;ovured, 

bnt t.he guns w1m! gone (Donohite, 2003). In July 2015 In Se.n Francisco, tho theft of a gun from a cnr in 

Son Franc-lsco led to II killmr; of a tourist on a. city pier tbslt ahnast certainly would not have 0t~currcd if 1.hc 

lawful gun owaer had not l1~_fl; it in tho (.'ll.r (Ho, 201&) . Just a few months IAw.r, a gun AtC>len from a.u 11nlocked 

cu.r was used ln two separate killingB in San Ftanclt;co in Octob1.:r 2015 (Ho w1d Willinnlll, 201.5). According 

Lo Lhe National Crime Victi_mization Stu:vcy, in 2013 ,here were over 6G0,0DO a.uto tlrnhs from households. 

Tho tnore guns being carried iu vtihicies by permit holt.hmi, the more t-TiminalR will be walking around wit,h 

t.hc gUJJS I.a.ken from the car of some permit holder. Of coutse, the Snn Francisco killer did not have a ltrc 
permit; although the OWD.!!f of the gun 11sed in tho killing did (Uo, 2015). Lost, forgotten, and miRpla.ced gun!I 

arc i1uo~her daugorow, by-producL of RTC la.we, os lho growing 'l'SA l:ieizum.; in carry-on lugy,ar;c 11.LLcsL. 46 

Third, BH more citl2t>.n..-i carry gun!I, more c.rlminals will find it incroo.c;lngly bent>.fidal to carry guns and t1lle 

t.l1em moro quickly and more violently \,tJ thwart any potentilll urmed resi11tance. Fourth, the past1nge of RTC 

laws normaJ.facs ihe ·practice or carrying guns in a way t.bat may etl!l.ble crimit1ala to carry ellilB more readily 

without prompting u. challenge, wltile making it hnrdor for the police to know who iB n.nd who iB not al.lowed 

Lo p~ss Kuna tn p1ibHc. Having a ,cdesignaled permi~ holder" along Lo take pos.sesston or (.he guns when 

confrontecl by police R~IIlll to bo an attractive benefit for c;rim.inn.l Hl~,menta ncl.ing in con~art. (Fernru1dez 

ct al., 2015; Luthcm, 2015)- Fifth; iL o.lmost ccrtaluly add& to the burden of a p<:ilicc force to have to dcol 

w fl,h armed dl.izen.,;, A policemen trying to gi,·a a traffic t ir.keL has far more to fcv.r if (.he drivor ill armed. 

\Vhnn a gun is found in a car in such a situation, a gr<'.at.er amou11t of time iB needed to f.18Gartain the c.lriver'e 

status M a permit holde.r. Polfoo may be less enth.m-ia.stic about investigating certain susplclouu a.ctivitlei 

given the gcca.ter risks tl1n.t widc.sp1·ciu.l gun co.rrying poses to them. Police resources used to process guu 

permits could ln111,ead be more efficiently utted to d\rectly fight crime. All of Lhese facto1'll a.re a ta.~ ou police, 

and therefore 0110 would mqicct law enforcement to be lees clTcctive on the margin, t hereby contributing 

to crime. Indeed, thl.s may in p&d explain why ffi'C states tend to increa.<te t.he size of t heir police forces 

{ml.alive to non-adopting stateH) after RTC l11,w11 n.ro pH.,med. 

The fact that two different types of 6tati8tical dll.tn. - panel data reg:re;;.sioll s..nd syntlaotic controls - with 

varyillg strengths nnd tiliortcoming1:1 and with different model specifie8.tiomi both yield consist.ent and strongly 

atn.tirlltcally sig:nilicnut evidence 1.ho.t RTC laws increase violent crime COIIBtitutcs persuasive evidence U.1at 

a.ny beneficial effects frotn gun C.'\rrYlng a.re likely i,ubsti\Dtially outwclghed by the lncrea.scs in violent crime 

that thcAC laws stimulnto.47 

,j(]Soo WUUi1n1~ 11.Jld WAILr!fl (200·1). 
°'7 lt sbo1Jlc:l be noted thll.t, l.'\-"l-'ll v,•itb the 1.-nonnous st.ock of guns in chc U.S., the V",'3t roa.jorl~y of tho t ime \hat oomoone ;~ 

tbrestimed with violent crhne .no gun will he wlelded def~m1lvoly. A fivo-Yoor study or such violent victim!zatklll/1 In tbs Unltt1d 
Ste.tca fo1.~1J ~ruv. vid.[ru/1 fa.ilod to defe,u.1 or to threat.eu ~ho crimlUAI .,.,.i~h a gun 99.'..i porceui or ~ho time - this in a coun1ry 
with 300 million gun~ u.1 dvilian hand!! (Planty and Trumn.n, 2013). 
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Appendix A: Tables 

Table Al: RIC Adoption Dates 

f.\ate Ellt\.;Jw nu. cl ltn: !.<,~- ~ndY'~l'- l\"l' • i.. s,a1lo110 Coo.trolo A.cu.1;-,i,T 
Alt.l.\o.rn• lOJli J9?11 
Alaoka J0/1/l~ 0.:11,, l.00~ 
/ufx .... 7/17/l'ifH o.~ l!Jt)~ 
A,lmw .. 7nT/l'i#l o.~ IJIIIG 
C.JllnmL,, ~-IA D 
Colm.i.Ju l/LJ/~:00 0.M '200~ 

c.:.:.tntcll<>JO 11ml 1!)'71) 

o..i;..,.""' "1/A 0 
l)httM nf t)ib=l:d• "1/,\. 0 

fbl,!a IO/l/lli67 0-262 191!~ 
~ R/U/1009 l).Jff~ 19'.lO 
n,nll If{,\ 
!d,,ho T/1/1000 1).5(11 ltl'JrJ 
ll1lru:la 1/5/:IOM 2DU 
lr.ii&ia 1/1&/IPftO o.ooi 1n.q) 
Jenn 1/l /:10 ll 1.000 ~011 

K......, 1/1/:!007 l.000 ~001 
Kntulcy 10/ l/lOOG o.m 1W, 
Lou.ltla.u.a 4/ lYjJ<gj U.'iU'l lffl - g/U/1.955 n.118.5 l~ 
.\la'7 iau! ~·/A 0 

~1,t:h,1~ ~·,,. 0 
M;,i.!p,, 7/1/'r.i)l o.rot IDJl 
Mr~• d/28/7.fll O.W'T !l;W 
M:ioi.lllllppl 7/ 1/1990 Q,lj)I lll!JO 
Mt.can 2/26/?i:.04 0-M7 1004 
},ltc.liUIA 10/l/111111 0.1.l2 11192 
Nelic,,ili l/lf21JU7 um 'l.007 
!,'<>,Ml,. 10/l/l!l'JG ll.:lu2 JDIJO 

-~"" lwo1~41ro 19.ls 111119 
l'l-<rtrt Jw.-:y N/A 0 
New L!.c::aLn 1/l/:111114 1.r.on ~llU 
Ncw-Yor); N/A 0 

Nortb O,,,,U.,,.. U / 1,'1119S 0,085 IUOG 
N"l'lb~ !/1/lffl 0,41~ 11189 

01iJo ,;a/:1004 0,732 2~ 
Okl.,,liom.\ 1/1/lWJ l ,IJOO IP0.5 

0..1,'<!D 1/1/19'.0 1,i)(l') lilll) 
l'mui,yh""'-'> 6/17/lf!W O.bCJ Ul8:, 
l'hllarl,ll)Cln l~/ll/lG9.l 0.12.\ lffl 
!\lu:d, ]cbuul ~-/A 0 

l!ou.&lJ~...UU. 6/l3/l®o o.a.ia l{!J'i' 

South Othil& ,/lfli111D Q,W, 19.l.1 
'l'l,r .......... 10/1/lllOO Q.'2,jl t!l!Yr ,,.,... 

1/l/lDllil I.Im l!l'JD 
t;~ 6/l/l9115 0~1 1006 

v- wm mm 
V"l7llbl& &/6,11m 0.&6.~ l!Hl~ 

W...tJngtcm 1ga1 1001 
w ... Vtr,;l<lUI f/7/111811 O.Al\!I IIICIO 

W1m,o,i!n 11/1/rielll 0 •. 107 2013 
w,,,olln& )ON1W4 ~.~li'l l805 

Note: An RTC ocloption year of O ind.ica.tes that a statE? d id not adOJ)t a right-to-carry law between 1977 

and the early months of 2014. If the fractio11 of year in effect is less than 0.5, the ll1'C date u~d hi Lhe 

Bynthetlt: c:ont.rol a.nalyais i." thti follmving yoo.r. 

RTC dates before the year 1977 may o.ot bo exact, since dHicre:ucee between these dates would uoither 

affect our regretl!lion results nor our ::iynthetic control tables. For <'.xample, we only rcfid Vermont '!l ~tut~ 

up to the ycnr 1970 to confirm thc:.ro were no refcrcnr.()tl to blanket prolilbjtions on carryiug c.ouceti.led weapo ns 

up to the ycnr 1!)70, although it- oppea.ra given widespread public commentary on this point that Ve.."'Illont 

n e-...-cr had o. co,uprchenHivc prohibition of the carryjng of concealed wcnpona. We follow earlier convention 111 

the academic literature on the RTC i&1ue in as~gning R'f'C adoption <lat~ for Alabama a.nd Connecticut. 
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Tuble A2: Panel Da~ Violent Crime Co(;lllidenta using DA"\V, BC, [,M, and M1'v1 
models, State and Year Fixed Effects 

11.Jgbl,.t.G-('....rry f ,AW 

Lugs,,d !J1carc=Liou IIAl~ 
Lagged Log of Pe! 0..plla lnc.nn;(r&Uoo Raui 
L!iu.ed Polloe Employoo futfo 
Lagged r.~ or 811,wn PollC<! O!Hc<lt11 Per rt.c.ldimt Popw1111oo 
u.~cd ,\nu,~ fu.tc 6,r Vt<>!= Crlfoo! 
Lawd Dependent \ 'iu-table 
R~ !'",;,- (;',ipll11 Pnm<>HA\ TutOU>ll 

Ref.I Pe:r C.apJle. UMmploymanl. lr41lfllliC(l 
Jlt,,u J>gr ~pjtl\ lnCOJbe M&e!ClDIUICO 

n....l Par C,,;ml\ Rctl:romont Pll;(l!!C!!bt ILlld Othc~ (Lott wrlllo.u} 
R.{,sJ Pcv Co¢ 111 flclircrmcnt Pf\YOIOfllH tu1d Olho,- (MM , 'IJTllh:11t) 
Nnmlll&l Pet' Co.plr.a l.naune 

llnmcploymnnr. Rate, 
Pavcrt7&!.r, 
Lo.ggod N umh<r ol r. .. ecaUong 
li,o(lr 

Po1>ulaHu11 
P\lrcor,t of t be pof7Ulatoo11 livmJ! in MB,\s 
r opllldl<m D<ln•lly 
Obt!t!rvatimui 

('T\lblu ~) 
IJ.Wf :Modol 

( 1) 

9.,w·· (2.96) 
0.0.1 • (0.02) 

- 0.llri (0.01) 

o.oo (0.00) 

0.10 {0.77) 
0~9 (0.-19) 

65.:..ir- (17 .08) 

0,9-t'~ (0.2!1; 

(Table 5.A) 
BC Mudd 

(l) 
10.0S ... (3.65) 

U.OD .. (~-~G) 

3.:1.7 (1:!.59) 

- ooo (0.00) 
- 1.00 (ll.67) 

0.11 (0.11\) 
7L74•·• (!.ll.ll} 

1~74 

Panel B : Sptlfl<! Modal Re1.tulu 

('lablo -t) ('l'nhlo li.A) 
DAW Modol U(J ll.tocfol 

(l) (2) 

ru~Jit..lo-Cun., L.o.w 0.0.S (0.!14) U.19 (0.66) 
TroJ1d Cot CL.a,,.g,.,r Sratc• 0, !l~' {0.4D) O.UG' (11 . .53) 
J.~IJltl)Ci I0ca.rcet11tJ1ru !kt~ o.oo· (0.02) 
l..oggc<I I.or. of P11, CaJ,ila UJClt/teniLioo I\AJ.e :11.19· · · (8.10) 
L&gg,:,cl l'olicc t:mpleycc RAle -o.o~ (0.04) 
L&gg.;tl Lag u( S11-cra l'Ql1ro OifJoonl Pa:r fu...,idc:it Pa;11untl.oo 1,34 (13.57) 
~ Arroil~ RAte Im V!clant Grim<~ 
L,,g~ Dcpcrnm:.nt VwloLlo 
Real rer Capita Pm110nl"1 locow,, 0 .00 (O.CO) 
R...t p.., O.pot~ Un.ampl,;,ymollll~ I"""'"""'" 
RMI Pe, Cap:1e. lncomn Mun\m,o,:ice 
R"'1l P01 Caplln R...>U:Nurwllt 1'a.ymo,:,t.., JU1d Olhct (Loll vor:iJan) 
n...l f\v CQpl\~ ItmirOllloot Pa,ymecln 11:1d Other (MM \'C111loll) 
Nurwwi.l r.,.. cnp;1,. 1nromo U.00 (0.00) 
Un«oplaymte,,~ RAl• 0.70 (0 . .!17) -0.29 (0.Bl} 
Po~crty Rate - 0,41 (O.~O} 
L•gp;cd Number cc fu.ecuUOM t!.18 (0. 17) 
llccr 115.78'- (10.Ja) 67.lB'" (lfi.41} 
Popul,,tion 
P,m;,mt c,J. i b• p,,pul,,.t;;on llvinn ln MSAn 0, TI•~ (0.23} 
Popul.atiou DeusiLy 
OIJOt.u-v,ilium, 1a-2a 1~?4 

(Ti,blo ~.A) 
f,111 Model 

(J} 
- 1.36 (3.1~) 

-0.16'" (0.08) 

o.oo· (0.001 
0.00 (ll.01} 
O.U4 (O.D.1} 
0.00 {ll.01) 

0.00 (0,C(J) 

-0.0 I (0.02) 
l.!!00 

('Tu.ulo 6.A) 
LM l>fodlil 
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lw.ltx} frilln 197!l-2014. 
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Synthetic Control Estimates of the Impact of RTC Laws on M:urder and 

Property Crime for 4 Different Modols 

'Thble A3: The Impact. of RTC Lnws on the Murder Rate, DAW covariates, 1977-2014 
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ThbJti A7: The Impact of RTC Laws on the Murder Rate, LM covariate!!, 1977~2014 
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Appendix B: Data and Methodological Appendix 

I. Data Issues 

The btate-levcl data set used in t.b[s pnpcr updated through 2014 earlier Jnt.o. sct::i UBed in A11r.ja. e t al. (20H) 

a.nd Aneja et al. (2011). We further updote thii; data set to incorporate chn.nges to th.e varioUB primary 

50urccs that. have occurred sinr.<: fin;t released, nnd to include t.hc additional prooict.or vi.t.ria.blcs thnl. ~re 

featured in the DAW a.nd BC models. All vnrinblcs are collected for the )~B 1977-2011 unless otherwise 

noted .4.li 

Annual stnt<>-lcvcl crime rates arc tnkcn from c.he r'Bl's Uniform Crime Reporting progro.m.49 Four 

RtatL"'l!lvel income vnrifiblP.S (peraonal incou1P.1 income m,'.Linl.-.1111.uce paymp,ntJ1, rHl:irement paynmnl.i, and 

uncmploymont iru,urancc po.ymonts) are taken from the DEA's ficg3onal Economic AccountH. The pcrsonu.l 

lncome, income mo.lntena.nce, and unemployment llll!Ul'ance pe.ymen.t vnrin.blea a.re estimated iu real per capitl.\ 

terms (defined using the CPI). The the LM and IvrM: specificaLious use u.lterno.tivo voraionB of the rotiroment 

vn.riablc WU\\. are described ill foolnotc 48. St.ate-level population iB generated usiug lhe Census Bureau's 
intercensn.J. population. estimn.tos, while the proportiotml tiize ofLM's a6 i~ge-race-5e."< domograpbic groups tmi 

esti.tr.:.a.ted using sl.e.te-level population by a.ge, sex, and m<:8 gftthcred by 1.hc Cellilus. (In CllllCS where the most 

recent form of these data. were not easily ~t-'eBSible at the Ata.te level, state-liwel figures wore generated by 

nggrcgntlng the Census Burcuu's county-Jovel population estimates by 11gc1 sc.x, n.ndrace.} PopulnUoo deru;ity 
is estimated by dividing a givm1 oll!:lervation's population by tho nraa of that state l'llfa)rted in tho prnvious 

decenninl cctlBttA. Sta.te-kYel unemployment ro.tc d11to.. Js ta.ken from tho Bureau of Labor Statist.ics, whilo the 

poverty rate is Loken from two Censm1 serla. (~he 1979 R\.n.~e-level poverty rat.e lll derived from I.he Decenninl 

Ceosu~ i,nd the 1980-2011 puverty rat6.'I rua gene:rnt.ed usil'tg t.he Current Popt1lation Survey). A wea= of 

incarccrnUon {Incarcerated individuals per 100,000 st.a.tc rcsidenl1S) is calculated from t.able.s published by t.hc 

Dureau of .Tm1i.ice Sta.ti.sties r.ount.lug the num.bor of prhtoners undor thP. jurisdiction of different state peual 

sysLenu;. Our primary etitimates for crim(t-apecific stn..io-level arrest rates a.ta generated by adding together 

e~t.l.roa.te1:1 of a:rrr.Rts by age, sex, a.nd rnco 1mbmit1ed by different police agcnciei-.. We then divided thiH variable 

by the estimated number of incidents ocr.11.rrin,g in the so.me el.a.Le (according c.o the UCR) in the relevll.llt 

crime cnte(loi:y.~0 We also U/Je the index of ere.de cocaine u.saga t;oostructed by l•'ryer et al. (2013) for our 

analysis, which is only nvailn.ble b-Ot;ween the yC!l.!fl 1980 and 2000, aml therefore we drop t hla variable from 

the MM model when v,,e ~t.imate thla model on data through 2014. Sinco we already include controls thf\t 

incmporate information on the racial com1>0t1ition of indiviJu1tl t1tatea in our mml)'?lhl, we u.sc t.he 1m1:1djusted 

'8 Mo.ny of the dar.a ~OUl'.--W tha~ we used in ow cn.rli<.!r EI.IlBJylii.a are rt:•'llK.10 contin'.lously, ~ud V."8 use a newer vi.:n1ioa of the&e 
data llefias io thlli paper than we did in our sarl!er ADZ Grul.lygis. We eo,;,,c~tmO!I m.e.de data cli!!,Cj!al during the clllta clc1UJing 
proCC!lA. For il~t;a..nce, a detallt.'<l rnvicw of the raw di,L~ w1dorlying ur~L l!~ru.illUC!! UitCOVen'<l 1\ ~101111 nttmber of 11gcnciee 
which re1)0ried their police stalilttg lc~l~ \-<\•:cc, a.nd we 11U.cmptro to delete tha,c duplicatoa whenr.= posHiblc. Mme=.-, we 
aomellmM u~ variables that are d6fuloc! s lighUy dl!Ierenely from the oom!l!lpoodlng variable UBOO tn. Lott and Musl.ar-d (199'7) 
or Moody i>nd M=U (~08). "FUT cxumplo, nftor W<1Untning tho mcton.!ll1.1n of Lott'a county ,Jat11 ~ot to tho yo!ir 2000, wu 
found thtll uur aftimntes more cl~ upproximated l..o~I ·~ pur capita retlretnl!n.t puyment vnriahll! wl11.;n we (11) used U1c total 
population M lb.o denomioatoJ t11tl11:r tbo.n population over 65 and (b) us.lld M our numerato:r a nlt:Murermmt that lricludai 
retlremenL 1)1\ymcn\a aloog with HO!l\O oLhor fora,.11 of R,O,w:uncn.t Wlllistance. A~ II raiulL, wo 1111e a m(l(]_lficd rotlroment ,11rl.l1.blo 
that lnrorp<>mtl!ls thCl!C chttn{{t'H (u tho ~{M &pocifkAtkm. Ow: rctirament wrl~bk in the LM. lipl!Cl(\~ion, io cootrast, \~'!QI the 
populatloo = 66 86 a de.oomfl'J.M,Or and usoo a tight,~ definition of retlreme:nt po.ymcnte . 

-'llFot 1)1lr 11w.i1L &11a.lyRl'I, ~ fortnu!al.o our crlmc ra.t..)l by dividiog FBI rnportcd crlmo oounl..i! hy Fill ropor~od Al,:..t,o.l.ovcl 
iwi,ul11tion~. Iii; a robua~m;~~ chcclc wo uocd tlto rounded 11tE1to-lovol crlmu n:.k:, reported by ~i,u F8T while u!llug thu DAW 
regre.<mmi nnd aggregate vlo!lmt crimo 11.11 an oatoo1uo: ,u.cioble. We Jind tbaL thb alterna&lve erlmc rah> defi.oitlon d oca no~ 
q11:,.llt~1.1,.,.Jy a.ffoct. our li.otltn~. 

~01;','11 cbOl!e thia vnrm.b}Q 00:I tho primnry one thM W1l would use in r.M~ tum]~ after oonflrrulr4! that thle vnr!a\,]u "'= mo1e 
c!o&ely CQrrolated with Loti'a ~u,.t;o.lowl 8IT6!1t varll\bke in the most recent dl'l.ta eot published on hi& 'll'Ubsite (a d11.t11 6'01. whldl 
rum, through tllo year 2005) than so~·ara.l &ltcrm1.LIY1l!! that wo consLru,:t;:<l, 
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vo:n;lon of tho era.ck index itl!ltead of t11e version t.h11t is adj 11sted to n.c~ount for cl ilferenccs in i;tato racial 

domogre.pbics . 

No ®ts for the crnck cocn.l.ne index that we U.'IQ WM avii.iloble for the Dk.trict of ColumbiJJ., and our 

matching u1cthodology docs not allow the Di.slrlct of CotumbJa. to be included in our anclysis in spccifica.tions 

tlia.L includo thi1:1 varia.blo ~ a predictur. After considering tltweral different ways Lo confronL this issue, we 

ultimately decided to e.."'<cludo the District of Oolmnbia from the synthetic controls nna.lr-us owing to its status 

88 n cloa.r out.lier whru;e character3stics aro less likely to be me{\D.ingfuUy prc<licLive for other geogrnphic arcos. 

Abadie et. al. (20l!l) 1iwph.asi20 Lliat researcher~ m.ay wunt to '"lr~~trictJ the cumpa.riflon group to LUrltll that. 

are si.mila!' to the c.'Xp08od units [iu terms of tho predictors which o.ro included in the model].,, GiYcn that the 

Dh!Lrict of Columbia. hn<l tha highest pP-r capita pHraonnl 311,;r1me, murder rate, Uill-l!llJ)loymeul. rate, pow.rty 

r11Lc, n.ud population density nt ,-atioUB pointll in our a~mplc, !IO Abadic's ndmonition would seem to support 

omitting thP. DiBtrict ru; one of om potential control unlttJ .111 Wo Rhould note that even if we include DO in 

tho tiynthctic controls estimates, it et.ill shows RTC lnws incrcosc violent crime by 13.2% in the te nth yenr 

(aB opposed to th,~ 14.7% figurn shown i11 Tobie 9). 

We comiider two llepn.ratc pulice measures for the purposes of our anal)'bi11. Our r eported results n.rc bli8e<l 

on the sn.mc police var.la.ble t.hnL we used in Ancja cl n.l. {2014). To con&rucL this variable, we t.nkc the most 

ractint agency-level data provided by the FBI Rnd usD ihit1 inforIDJiLioo to e.iitunate the number of full-tirn.i 

pollco employce5 present in each state per 100,000 residenl,.s. We fill in ntl.."Gi.ng observations with slrl.ffil.l!~ data 

from pravious yr.atij in cases where tho FBI cho.so tn append thls information to t.heir agoncy entrioA, and 

wo divide Lho resulting caLima.Lc o.C the totJ:1l number of police employees by Lhe populalion rcpteHenLcd by 

thA.q~ agencies. Thill varial1le, which wa..~ origiruilly conatrud.ed for our regre;sion an.alysiR, has the advantago 

of noL having n.ny miBsing outriea o.nd ls clooely cm.relatad ( r = .96) with an n.ltE-Jrnativc lll~l:18urB of polico 

i;taffing gentffa.ted by ex:t.rapola,Ling missing police agency dn.ta bMed on the average HLaffing levels reported 

by agendes in tho sruue year lllltl type of area. aorved {represented by a viuinblo im:orporo.twg nineteen 

co.Legoriee separating diITerent types or suburban, rural, and urban developments.) As an alLerno.Llve, we usl:l 

dnia publiahod by the Burr.1.m of Just.ice Statistie!! on tbH number of full~time i,quivalenl amployl!IE!H worlting 

for poHcc ar,cncics (llgurcs Lhat were nlso included in the doll\ set featured in Loti and Musto.rd, 19U7). (\Ve 

rlo not rely on thiA 'IIHr{able i:n <iur ma.in nnalysis owiug to the liirge numhr.r of miBKing yenrR p rE'.sent iu this 

data wt nwl owing to ,llilcrepnnciClJ in the ra.w dn.ta provided by the BJS, which eometintcs needed to be 

corrected usillg publlilhoo tables.) 1No find that our estimated average treatment effects for aggregate violent 

crime a.ud the conclU!lions thA.t we draw from the110 a.vcrngc~ are qun.litativcly ime.ffectcd by eub.,,-t ii1tting onn 

· police empluyment rnewmre for anotheri w h ich sugg~t.1; that nw.a.sUTemc11L error associated with our estl ruat.es 

of police activity is not driving our results. 

IL The Dates of Adoption of RTC Laws 

Wa Ulie tho ffl\me effective RTC <lat~ used Jn Aneja et ul. (201<1) wit.h one b"lnali modification. Owing t-0 the 

fuct that v,c nre using annual panel data, the mechanics of the synthetic control methodology require UB to 

51 AnotlLor ~Jvo.o;ngo of o:rc!uding Llo.c District of Columbll.l from our somplo ie tl,.-t lho Bu,C'{J.u of J\lll~lco StDtil!~i<:8 l!ftope 
e~Wmnti.Dg the incrucerawtl populatio11 of the D~trict of Colu.wbin after ~lie year 2001 owi.ng to the transfor of the ,.Hutrict's 
lnCOT<:orated population to Cha Coder al prlllQn system u.nd tbs DC J BlL lh'h! lo Ml ha.ve tried to recol)a\.ruct ln=oratloJJ, d11.UJ. for 
DC for theae ycll.nl using nLbi:r data ~OUti;c-11, I.he eRUr;m1.i;cs res1ilLiug from th!Jo, aWJ.iYllUI =re not, w our villw, pL,UBible &UbKLitute!I 
for the fi./8 et1timatcs wo 11.l!C for a.11 o&hcr i;t&too. '!'he rav,• d/:\\a IICt that ~ uso to gnthcr infQt1n!lotion about u.tato.lew;l arreet 
rahm ia nlso t»ll!lllng a. !Atta nwnher of obeer,·Dllortt1 from tb11 Dilltrid. of Colu:mbla'8 malo pollro deparlm.,nt, whkh further 
ijtrcngthnns ~lto coso for o,rcluding DO from our tle.tc. sct. 
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specify "t1pecifie y~r for each ataL~'s RTC ruile.. To take ll<lvantagc of lhe informAlion we hn.vo t•oUected on 

the exact dates when It'l'C laws went into effect in each state, each state's effective year of passage is defined 

tuJ the first year in which a RTC Jaw '\l/'88 in effect for the mP.jorit1• of that yea.r, i;2 This causes some of the 

vnl.uea of our R'l'C variable to shl~ by one year (for i.nRLance, W isconsin's RTC date shifts froll\ 2011 to 2012, 

ainco the 11!.a.te's Rl'C lsw took effect on November 1, 2011).~ 

While eh.ere have boon numerous disagrecmcuts about the exact lnws th.at should be used to determine 

when states lllfide the transit.run from n ~niay is.sue" Lo a "shall iS8Ue'' state, we believe thaL lhe dl).tCS Ul!ed 

ill this paper accurately refl1id, the year wlum differeot trt.at~ adopw.tl their Rl'C lt~w. \,Vo eupplementetl olJI' 

analysis of the etn.tutory history of RTC lawis in different ste.WJ with an extensive search of newspaper archives 

to ensurn that our ch~+tn dates rop~nted com:rete chn.ngH.':l i:n concenloo carry policy. \Vo ~l;ensivcly 

document !.ho c.ha.ngcs th.at were IllildC to our earlier selection of righl.-t.o-carry d!!.LCS and the rationales 

,mderlying thoRP. changes in Appendix C of Aneja oi. a.l. (2014). It i11 import.A.n\. to note thu.t. the coding of 

these dates may not re.fleet ndrnin istra.tivc or logistical dclnyii thot may have prcveul,cd the full lm:PlemeutaUon 

of a R.TC b~w after aut.horitiea we.re legally dcui~d a.ny diRcnition in roj!lding tho lRr;uing of RTC permiti;. 

Ideally, n. rai.t!a.rcher would be able to control for the ac.tual l<rvd of R.TC µerruits in existence each year for 

cnch state. Alt.hough thiR dMa would bo prcfcrablo t,o a mere i)1dlcator vnrio.blc for tho presence or an RTC 

lnw, i;uch comprH) 1ell!li ve inforrnl\l;ion unfort. u.nately is not avni!ablH. 

l>2 A enble llhowll111 uoch sta.te;s oriKinru adoptl.uo dnte a.nd 8.(ljuBtod adoptlc;,11 d».te la shown io Table A 1 t>f Appendbt A. 
6Jgy di:Coul~, we a!AQ t4Wl U1le BdjuR\.mcnt into ar.t:ount when d11clding which 8L~ta1 o.dopt RTC WWII wlLld.11 ten year~ of Lho 

lroo.tmeoni e\M,o'e adoption of I.he given !(!Lw. AB a. rohW1,nC8S cbock, we ro-um our aggregate vlolimt crime coclcs 11ad(!J' tho nAW 
&poc:ilicatlon withou:: coJL~kforing the modlfiod n:rc dati,, in our !10leci.lon of conirol 11.uit! , finding that this chan110 did not ~,:ct 
hur qualltntlve findings mean1nRfully. 
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Appendix C: Replicating Our Analysis 

Ono i.ssuo which Is mroly ndd:rossed dir1.1ctly ill tha rod.i,tl!Jg lli.en~tun~ H\ITTOlllidixig the Et.pplic:atfon of the 

synthetic control technique is the sensit ivity of t he sdcct.ion of the syntbotic c.ootrol to S(lClningly inconse­

quential details when llfil.Ilg maximum likelihood to select the weights Msociated with different predictors in 

our analysis. More SJ}l.'Cifically, whon using the excellent "synth n pnckago for Stata created by Abadie, Ha.in" 

muc:Jlrn:, nm! Dia.monrl nlnng with tho 11ooti:ic1 opt.ion (whlch. implAlllAUf;,:i the npl,irnizatimi i.P.tliniqn.e dt>.m:ribed 

in footnote 20), both the vernion of St atn. (o.g.1 SE vs. 'MP), the spocifico.tiotl8 of the oom1,1uter rwmir.i,g thti 

command, and the order in which predictors arc listed can affect the composition of the synthetic cont,rol 

uml liy HXl.enHion the tthm of t \1e eHt.itm~te<l treatment effect. 

The root. caUBc of the diITcrc11ccs between SI-at.a veo;lou.s is a.x.p)l;llned by a 2008 Stati~Corp memo, which 

noted that: 

'Vlbc.n mmc. 1.hflll m1c ptoeeAAor is 1u;ed in StM.a/MP, the computl!.tions for the lilrnlihood arc 

split into pieces (one piece for t> .. ac..h processor) and theJ1 aro added a.t t.he en<l of the csk'tlla.Lion 

on each. iteration. Beca.uae of round-off error, nddition is not mmaeia.tiw in eo01putet Actenc:e Ii!:! 

it ls ill mathematics. Thia may cause a 6lip.;ht difforcncc in results. Fbr example, nl+a2+a.1+ n4 

can ptodnr.A different. reimltR lnnn (a l+il.2)+(a3+a4) in numerical comput11.tion. '\Vhen clIJing­

ing the number of processors w.cd in Sti1ta, tho order in whlch the resulta from each processor 

are combined in calculations may not be the S<1D1C depending on whlch proc~r completes its 
calcula.tioru; fl.nit. •5J 

Moreover, t.1.tls document goes ou to uo~c that the differences associated wiLh uBing different vcrsions of 

Stata = be minimized by ~etti~ a higher threshold for nrtolcnm~(). Thi5 optimi:i,a,tion condition is 

actually rela."Ced by the Hyrrth routine in situations where setting th.is tlrre~holtl at. itl'I clcfo11l1. level causes 

the optlrr1!za.tio11 routine Lu cnwh, and we would therefore expect the results of Sta.ta SE and lv[P to div()rge 

significantly whenever this occurs. In OIU' nnnlysis, we u.'JC tho UNDC vorSion of Stata/I\olP owing to the 

well-documented performance gains 11.o;socint.ed with this ve111ion of tho soft;ware pE1ckage. 

Another discrepancy that we en.countered is that memory limitations eomet.lmes r.&tlfled 01tr riynthetic 

control ana.ly8€B to era.sh when using the nested option. '\>Vhcn this occurred, m would generate our syn~ 

th~tlc conttul u~1ng t.he regre&ilm1-ba.H&i technique for detennining the rela.tive weights assigned t-0 differ~.nt 

prnc.lictotA. Wo ouoouulcrcd this sltMtiou sovcral t.irnoo wheu ruuui.ng our Stat.a code rm standard desktop 

computers) and these errors occurred le.o,s often when using more powerful computers with g;rea.t.er amounts of 

memory. For th.is reason, to rnplicate our results with the f,'1'C.Dtci;t runount of prcclaiou, ,..,.e would rcc.om,ncud 

that other resesrchern run our c:ode on the aame machine11 that we ran our own analysis: a 24-core UNIX 

machine with 96GB of RAM running Stat.a/MP. 
One final discrepancy thot we arc still In t:he process of inveBtl.gating ia the effect of changing the variable 

order In the 1,ynthet.it. l:t)nl.rol ccum~ud iin the compooitio11 of the Hynthetic cunt:rol whfln ru;ing the nested 

option. Unfortunately, the large number of predictors included in the LM and Z...11\oI apecifications ma.kc 
It dl.ffienlt to lllw. A. fixed r..rl terlA (e.g., ml.nlrnlz!ng the !t.Vi>.tA.gP. ,:;-.r,fficierit or varia.tion of the JU\o1SPE) for 

dot.crmining the order in wWch variables should be listed. WW!c we have not modified the order in which 

predictors were listed in our modem iutcr oboorving the results that we de.rived from that variable order, 

il is uscrlll Lo b e aware that diITcrcnl:. va.r inblc or<l<:rn tinri n.lt<:r C"St.imat~ slightly. Huwovcr, the observation 

that our syulhetic controls cst.imatcs for violo:nt crilllo (eaults n.re ~utia.lly w1chauged a.Iler t, ylttg multiple 

~ '1'!hiB mmno can bo found ut the followin,g link; http:/ /www.wobcltl\tion.org/6YeLV03S.N . 
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Bp€Cificntiom1 fcntnring different sets of predictors gives U.'l grcntcr confidence that onr canclllilion.s about 

these spt."Cifications sre robuat to changes in vnriable order u.s well. 
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Appendix D: Synthetic Control Graphs Estimating Impact of RTC 

Laws On Violent Crime Using the DAW Model~5 
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Arkansas: Violent Crime Rate 
Effect of 1996 RTC Law 1 O Years After .Adoption: 23.7% 
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Florida: Violent Crime Rate 
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Effect of 1990 RTC Law 1 O Years After Adoption: 6.6% 
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Kansas: Violent Crime Rate 
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Minnesota: Violent Crime Rate 
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A ppendix F: Methodology to choose the number of lags of the de­

pendent variable to include as inputs in synthetic controls 

We use n cross validated npproacli to detennine the optimo.1 lag choice(s) to Include a.q prcdictor(s) in the 

synthetic control model. We llSI) this procedure to cbooec Rmong four potent.ill.I lag cboiccH u.scd in the 

synthetic control litera\;ure; these cl1oices involve Including lags of Llie dependent variable in CVl:lry pre­

trcat;ment yeu.r, three la.@! of the dependant v"Rl'lll b le, r.G one lag which ill the average of t.ha dependent vadoble 

.in the prn-t.roa.tment pcrio<l, o.u<l. one lag which is the vnluo of the depemlcut wriablc in the year prior to 
:a:rc adoption.57 'l'o implement tl1e croes va.lidaUrm procedure, we fir.st define our training period as 1977 

through the sixth year prior to RTC atloption, the vnlir.la.tfon period M the fifth yco.r prior to RTC adoption 

t.hrough ono ye11,r prior to Rl'C adoption,, tuuJ Lhe full pre-treatment period l\8 1977 through one ycor prior 

to RTC adoption,. For each of ou;r 33 treatment units, dD.ta £Tow the tra.ining period is used to determine tho 

composition of tho synthetic control. Specifically, for ea.ch of the :;l;J treatment unit.s, we assign the treatment 5 

yea.re hefon:: t he tre.'ltru.cnt ll,(,1ually occnrrcd, a.nd thcu run the synthc\.ic control pcogra.m using thn standn.rd 

ADZ predicto1:11 defined in Aneja. et al. (2011) and a S year reporting window. \Vo then ex.amino the fit 

dnring the trrunlog period, the vn.lldation period, and the 1mtirn pre-treatment period to see how cl=ly the 

synthetic control estimate matches tho value or I.he depen.dcnt w.riable for different lag choices. 

'Thblo11 All- A13 examine the fit or the 1:1ynthetlc c:ontrol e.11tin1!:lte during tha training pcric}d, ,'alidntio11 

l)<lriod, and the entire prc-troatment period using three dHfercnt losa functions. Table All dcfi.ncs the error 

using t.he mean aquared error beLween the ~cLual value of the dependant variable and the synthetic control 

cstirnato during a given period; Table A12 tii,a; the mea11 of the o.bsoh1~c value of t,l,c difference briltween 

the treated Vll.luc n.nd synthetic couttol t'.stimat.c; .finally, Tobie AlJ UBCS the CV of the RMSPE. For ' fables 

All-AUi, an un.weighw<l a.vera.ge of tl1H error for 01-.\J;h of the 33 t.rnatment st11.L~ i1:1 prescuw.cl. For 'Tobia.~ 

Al4-A16, a population weighted average of the CITor for each of the 33 tre.a.tmcnt statei; i1:1 prcsont-ed, where 

populat:on from the first year of \.he relevnnt period is used.Sa 

The results from T11bles All-Al 6 provide Rtrong evidence that us~ ycAdy lai~ of tho dependent vnriable 

is the heat option. AR expected, acro.11:1 all six ta.blAil, the error lu i.he training period is low~l using yc>..arly 

In.gs. How(:V()r, yCll!ly l~ aiao providel'I the lowest r..r.rot in the vnlicL~tion pcrio<l, rngardlcss of how the crrot 

is defined or whether populallon wcighLa £\J'l:l used lo o.ggrer;at.c the nw\ilure of error oYtJr all treatment stateil. 

In acidition, nerot1t1 all six te.blea, t.he error over the full plV-treatment JlBdod ill lowest utijng yearly ~19i. 

A potential concern with using Elli prcintcrvcnUon outcomes of the dcpcndo.o.t variable n.q syntbctic conLrol 

predict.ora rn that the syntuetic control 11nit will not clrlf:!E!ly Il!Jl;tch t1rn lreated imit 011 the non-IaggHcl predictorH 

during the p.C1Hreatment period . .59 But as Table Al 7 showa, we do noL fwd that tho synthetic conlrol unit's 

fit on the non-lagged predictot'I; iH worae uRlng yearly lngs. To generate thf! n.umbers in .Tuble Al 7, foe each 

~reaLmenl alo.l.c, we fl.rat take o. simple 11.vcro.gc of our prcdi<;Lor of interest o,-or a.11 pro-t.rrotmenL yea.t'l'l (1977 

th.tough the year prior to R.'rC !idoption). A population weighted average of the prodidur pre-tre.a.t ment 

means iH then t.uken ovar nll tr~tment r;1o.teti to reach the figures presented, which ?eJYr~nt an nggrng11te 

r;a'l'be flrMt ILig iB the Vll,]11e of tho dependent ~rluble in 1977, tlm nocond lag ill th~ vnlue of the dapuudunt variable lu the yea: 
prior to RTC t\dop\ion, PJ.Dd the t,hird le.g 1.9 the vnlue of the dept.11do11t variable In ~h~ yoor t.hn.t ~ rn.idWl\Y between the year 
corrCBpondlng t<'l tho fll\!IL &rJd ~ce.ond lag. All rC11ul~& prcaoOl,cd ln Tl\blca All Lhroue:h To.blc Al6 1!Jlr. owm.ll vlolonL r.rimo o.a 
tbc dopon\lcnt vari11blo. 

07Toe flrlit choice is W?OO, for exu.mple, In Bolm 1:~ al. {2014), the oocond choice ls UHcd by Aba.dle et al. (2010), anc.l lh1: third 
and fourU1 ('.hokCl5 are rngge,-.1.i:d by Kaul et llL (20 l !l). 

58T he Ar8t ytt,.T of the training Md fuU pro-trce.tmcnt period ls 1977, whi!e tho Ii.rt year of the Vf\lidotion p1!1'locl hi t l,.o fifth 
yaar prior lo RTC adopi.l.mi. 

1>0SC1J Kaul ct nt. (2016). 

81 

Li Deel. 8 - 082 

Case 2:16-cv-06164-JAK-AS   Document 45-10   Filed 09/11/17   Page 48 of 51   Page ID
 #:692



me.,suro of the pre-treatment predlc:tur mean.s.60 Bas£!<! Qll the abaolute vn.lne of the difference between the 

aggregate trca.tod predictor mcn.ns and the aggregate synthetic control predictor n1001.11:1, yearly lags has the 

~econd best p erfonna.nce. The aggege.to synthetic control predictor me!I.IlB using yoarly lags comes c:losest 

or second closest to the trr.ntcd unit for 9/16 predictors. In coroparisoll, one lag t hat iA tho twcro.ge of the 

dependent va.rfable in the pre-treatment period comes clollll8t or second cloooa~ for 11/16 predicton1, one lag 

t hat ia the vnluc of the dependent vnrio.blo in the 1.ruit pro-treatment year comes cl()S()St or second cloSCBt for 

7/16 pre<licLor.i, and thrco ~ for 5/16 prcdictoni. 

Vfu Lhu.s choose yearly l.tib'll uf thti dependent vu.riti.l>le aa our optima] lag choice for two rnnin rtla!lona. T hu 

first is tho.t yearly lags produces the lowest error not only In the training period, but e.lso in the validation 

period and the run pre-treatment pAtlod. 1'his statmnont Is robUHt t.o ,'lll"iollil wayll of defining thu ,mor and 

a.ggrege.~ the crl'or £IC"!~ treatment st.ates. The second is that the Hynth ctic e<introl unit.a using yCl:ltly le.es 

do 11. mirly good job, relativ1-, t.o the ot.her lag C'.hoice1;1, of matr..hing the pre--treatmcnt (nnn-l~ed) predictor 

mcana of t he treatment states. 

l!()Uuloo: Tiilila; A11-.A10 , where ,ho treatment y-ea.r r!"Jl: our 33 Btatffi or intcrca~ is amigne<l t.o C\vc ycan; before Lhc~ .llci.u.nl year 
of ITTC adopt ion, in Table A 17, the treatment yeiv Is idCDtica.l to the ~r of rnc a.dopi.ion. For Table A 17, t.l1e etotcs eligible 
Lo bo lo 11. treated unll 's ~y11ihotic conLrol are i h<l6o states that elth11t no"Yar pasaed FITC lawa, or pDEEe<i rn~r,, than lO yea.re 
after t.bo trcatocl 1.1niL u<lt,ptod nTC law!J. lu ~unh-a11t, for Tables A 11- Al6, tho sta.teai u!igH.ifo to ba in a tru,1~c,;l unit 's ~ynt11,1tic 
con~rol are tbouc 11tv.tl>& that elther ru:vv, ~ H.'I'C law$, r.n: p&WCI a oy yelll' !lftcr t.hc treated wilt wl•Jptcd rrrc la\Vll. 
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Tobie All: Comparison of Fit AcrOOJ> varioue Lagchoicer,; Define flt using Mean Squared Enor 

tnl.wc'~t W-i"!-1~ ..bitJuz~ lroran[q.W'M~ ru,~~-~ tpu...s.=="""c.'------
OTN~ 1 , 10.41 1,~!..tJ J.l:l rJI 
JU.-17 lip l..J'a::'I l ,tci~ *. 4-)5.. Jl 

cu~~ a,~ J, ...... ..'ll .. lllN 
!!!J!L.6:ul~..._t"'"':' 1 1U .4" 1 .W~l f.tll.11 - --

N,·...,. A~~• a-d fttw~~ u.~Jfflnpt.~ kl.-T1w1.,•ll~ ,-,......_..Jda,'Ihi:u.,rcbd~ l fflWa1A Jll1',-c • .. ~'IDI...Wt::DIJC'('l~ - 1\brn.c:hf(reywe.r• i 

'l'ol,le A12: Comparu,on or Fit Across varloUH Lagchoiccs; Defh1e fit using Mcau A bsolutc 
Difference 

-----=""""'= ~ ~J.lllDia~l~~ 
tlra ii,. JD.t.!o .uu . , .. , 
JU."17~ ii,.& ill!.! 11. i"J 

.... Mil""""' ».<M .t,.£41 U.AI 
OO.l!f"I!l ;;m-~,-r ti.a ,t)~f,, '1.11.1 - --

:"Mil Atw~~·--iil111tr..d,..,.. u.~--:r"'""'.,.. ~~ •l •flllit ..._.J11! n..;.J,,q t~lr'ffl urnt:!um,<b::rrt1r- "' ', v~ ,~.jtn:u.ttrapw - :~.-"-" fl.'1'0~- 1 

'Thble A13: Compn.rison of Fit Across vu.rinuz; L
0

agchoices; Dflfine fit using CVRl\.1.SPE 

- - ----~M!~ ,...-.tnat=D~ C\~ &>ew. 0.11 tw Clll 
r-cJ, kp G.) O C>.JI 0.J'r ··~"'fflr,p Q. ?i £>.Z u.ai;-

~3r~, .. "1.-, ...... • e a.li c·.3'. nh _ 
Hds J.1-1.'ftiltC 1 ~<ffbb.dl,.., us ~aonn•J, ....,..,.lmff ,~ • a:.;da-..nnnll'll 1)'UJJ.1~fra:s t.r;-, u.,np. w o ,..... - 1\, \~~h:ni Ktt; ,_- . I U"Ml.&.l~Jffl - l 

Table A14: Comparison of Flt Acroos various Lagchoices.; Define fit using Mean Squared F.rror 
- ---~-- ~ :_)'-~4711 ~M ....... V-!r9'!1;!En bl:~e-i ..... trffl~ 

.....,.._o a. aa:n ,,...._ ,-w.., 
J-t-1,op l,Ut .4f "u•..q ~llUl 

,-M .. .,. ",u,a ~tt111 v :t.n 
~~~ ~Hl.91 __ ta,-.r. ~ -----~..... - ----- - -
~ UM~1-.eilh i.r... ........ . _..... .............. 1ii~u .. ~• ·~--""a.,~P,ct,J5-lll~\lo ...... C'.J ,-. ••~"""""lw,.Jl,:17'V· ·~11fN,-, t, ,...~ta~"~·.....__,...... ........ 

Tobie Al5; Comparlson of }"it Across various Lagchoiccs; Define fit using Mean Absolute 
Difforence 
- - --~ ....,,....,";L:..u...&..t..a...- ......... ...... '::...iliiJ.. brA.- .. - ~.\W ... D=ti,.,..-

.-4J'"'- 1:1.U All M..-_.._._ r 11 --~ •w. 
~ ~,._.~ .. ,- a.n ---~ '4"4 • ----
•-A).fllll.l,l,,t .. __ #,l"1r~Mfl>,t._...,.......__"'.._\oo_.....••...n~t1ta..---.,-._....,.........,. lffl:l ,_4•~---an:,-. , ~C"O,...• l 1~"-'-'- ,1....._.~•-... 

Table AlO: Comparison of l!'it Across various Lagchoices; Define flt uning CVRMSPE 
- - ------'~,-...S..~"M .......... Lo._. '-l~j,,Mj,A.t:'11'""*"' 

,_....,. 114' OYI 1·t 
:;-,,ilia l,-Oil OU t..• 

~..,_.,. ..... OJI li.1 

~ ---IW'p a,: LOI • - · Dt4 UJ -

..,._ uw ~ · _,...,".,. -'~1-.v:tn ~---• ~ "" ··-•·-.~-rl"'t,~ l'u.i .-... ,rrr u...;. 1nt1,-., . .. w1gvr,J'vol...._m...,:,- • -'~" im:,... ,, l'wl..\iliuol n.- ~., - l'rll'll '- '1111111 
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Table Al 7: Crime Predictor Means Before ltl'C Adoption 

~-t-0,j SytJlllf'JC: 5 ltS)I S~c:yuarly~ Syalbelf.¢: 1 ~ "¥3 S)•albaf.lc, 1 lag flnnl. ~'1i!eklleu!. >'l!ll: 
pr.,r,trtRtvwwnw 1,459, 1s:1 8,020, 13~ 8,4'r9, l27 ?, n~,6114 9, llll,91!8 
l.Joca,c_.1110 22.Ul 1&'11.M l!J.l.n 1!7J.32 1Jl7.40 

l_pcJJClNllll~~ ~·ll!,U m.s.s :.rm.75 275.SR 271.62 
rpq1i lll,827.0l lo4,AA2.7l u ,,M.Bl 14, ,l~~.llO 14,41W.7fl 
rpcul M.iO lil .31 M.6'{ 111.32 81.30 
rpi:lw 156.27 200.4Q :b:!2.n 1!)2.14 20,£,76 

xpttpo l,~2'f,li3 1, 461.61 1, ,IIW..!l7 t, 475.17 J,447.'ril 
l.illACILJ~YltUlu;,_ra, lt, 6.8.1 B.17 ~.rn 6J)9 6.12 

~O\'l!r,7_;:w, u.e1 1:l.J3 12.02 11.11'9 Ufft 
d.mJnl\y 12J,51 :/C(!.Jl :!31j..a1J 309.65 :.16:Z.119 

~-bm.....Wl9 l.'.216 0.11 0.7~ ll.112 0.7~ 
__ bm_ 21Yl!l Lil D,n 0.75 D.l!O 0.76 
ag,,_bm_ail39 U.113 D.~ o.~ D.11~ 0.57 
~ww.....1019 6.68 6.23 6.21 6.Sl (1.2~ 
~wm_'lll20 l,l1 7.17 '/,Oil 7.U 7.Hi -Wl.11_~1) ti . .U 8.12 6.22 ~-28 6.2.q 

N°""': • .,,. encl!. trOAtmo:it •tAm, tl>lt p,-;.!Jda- o f inl.fflftC Lo •=snd °"" .Jl ~ ....... L,~w.cl ,=,• (1977 through m'C Y••ll • l }, 
A pap.,J1<tl<,11 li<i;bkd a'"""W' c,I t.b.&o daJinic ls ih"'1 LAlrn:J ,,.... all 1,.,.\-u:ims •tai"" to rt!Al'.h 1h11 t'IJrUNii< r=,..,..l.d.. 
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