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Session Objectives:

Describe importance and usage of travel time
iInformation for the research purposes

Describe strategies for accomplishing
distance and travel time calculation

Discuss pros and cons of using SAS and
Google Maps for distances and travel times
calculations



Information Available from using SAS
and Google Maps

Straight line distance (geographic distance)

Driving distance

Driving time

Public Transit travel time
Walking distance and time
Bicycling distance and time



‘ Straight Line Distance




Straight Line Distance

Input: Zip codes of origin and destination
Geocodes from SASHelp zipcodes dataset

Haversine formula calculates great-circle
distances between 2 points on a sphere from

their longitudes and latitudes

G_distance = 3949.99 * arcos(sin(latl) * sin(lat2) + cos(latl) *
cos(lat2) * cos(long2 — longl));

Output: straight line distance between
centroids of 2 zips



‘Driving Distance and Time (by zipcode)




‘Driving Distance and Time (by address)




‘ Public Transit Travel Time




Basic Steps to Capture Distance/Time

Prepare input file which consists of pairs of zips,
addresses or lat/long coordinates

Run a MACRO in a SAS program, which creates
FILENAME statement

FILENAME statement takes a pair of input parameters,
places them into URL to access Google Maps and
returns a webpage source

Locate distance/time data in the page source file (html)
Parse out distance/time data from html

Append a new record to the base containing prior
address distance/time record



Basic Steps to Capture Distance/Time

Run a MACRO in a SAS program, which creates
FILENAME statement

#* place number of addresses 1n a macro variable;

data null ;

call symputz('naddr'.ocbs);
=top:

=2t addres=e=z nobs=obs;
run;

#* =2 a loop within a macro to access Google Maps multiple time;
Zmacro distance_timei type):

call symputx( 'al’ translate(trimiaddrl). '+'." 'J);
call symputz('a?'.translateltrinfaddz2).'+"'," "1);
=top:
rumn;

filename = url "http:. maps google. conmaps?daddr=ial = nr=tr(i=zaddr)=taZinrstr{idirflgl=iktypa";
filename z temnp;



Basic Steps to Capture Distance/Time

Web page source code (HTML)

<!'pDOCTYPE html><htm1l class="no-maps-mini” xmins:v="urn:schemas-microsoft—com:vml"> <head> <meta content=
&&window. external&&(T=window. external. pageT); T&&(window. gmapstiming. pt=Ffl)fcatch(g){}; I (); < script>
hadow:0 1px 5px_#ccc}.gbrtl .gbm{-mo=z- Dx—shaduv:lﬁx 1px 1px #cccl.-.gbto _.gbm{visibility:-visible;top:29px
disp1ay:—muz—1n1ine—bux;disp1a¥:in1ine—b1uck;1ine— e t:27px; padding:0;vertical-align:-top}.gbt{~display
r,.ghzt:Fncus,.gbgt—hvr,.gbgt: ucus{hackgruund—cu1ur:#4c4c4c;backgrnund—image:nune;_ ackground-image:non
y:inlinej#gbg5{font-size:0}#gbgss{padding:5px !important}._gbto #gbgs5{padding:7px 5px 6px !"important }#ghb
Tt} .gbmol, .gbmol:visited{color:#000 !'"mportant;:;font—-weight:bold}. gbmh{border—top:1px solid #e5e5a5;font-s
r—collapse-collapse; border—-s acing:O;margin:0;white—space:nurmaT?#gbpm -gbmt{border—top:none; color :#666
in—top:5px}- Ths—geocode—thumb{cursor:-pointer;width:260px; height:80px; background:#fffi#corner—pegman{curs
ar—back{ Dnt—size:85%;F1uat:right}-acthar—gray{cu1ur:#999}-acthar—sbmt{disp1ay:in1ine;margin:0;padding:o
00}-1eﬁa1{padding:-2em;padding—tup:lem;Funt—s12e:85%;cu1ur:gra }-legalattop{padding—bottom:1em; color:gra
gn:right; zoom:1 (. caftext—align:center ta.dtab{zoom:1}.safesearchimar in—tup:—4¥x;burder—buttum:lﬂpx solid
21 px; height :19px}. hplbc{bac round:no-repeat urlChttp: /maps.gstatic. coms/mapfilesshpimgsl5.png) —8BApx -—
elarrow{width:4 x;he1ght:12px?.ri ht—arrow{background:no-repeat ur1(http:f/maps.gstatic-cum/ma Files  hpi
idden}div.3uery?margin—buttnm:3 x?div.Ec?addr{margin—1eft:ZBpx;text—a1ign:1eft}d1v.gcpaddrnear color:gra
em}-hp .chdli{padding:0 6px 0 o}(.hp .chdlh{font-weight:bold}_h -mt{margin—tugzl-Eem}-hp -prmimg{padding
argin—-top:lex}t.n afcolor:#4272db}.n _i{font—weight:bold}.d,_-7:1ink{color:black}.qg:visited,.g:1ink,_.g:-act
{background:#ccc;border :0; color:#ccc;heighttlpx;width:100%}}#header{overflow:hidden;width:100%; clear:both
r—style:-solid; border—width:1px; padding-right:32px; height:-Z0px}#search_.g_d_skunk{-x-system—Tont:none;bac
ndex: 5 Y¥search .skunk—head{position:relative;zoom:1}#search _spacer{clear:both}#searc .srchcol{float:le
i1es/hpimgsl5.ﬁng) —27px —A15px;width:16px;height:16px}.bar—icon-print-t{ibackground:no-repeat urlihttp:/
px;width:16px; height:l6px}.bar—icon-l1ink-static{background:no-repeat urlChttp://maps.gstatic. comSmapfFile
-expand-left3{bac Eruund:nu—repeat urlchttp://maps_gstatic. com/mapfilesshpimgsl5_png) —2px —-6lpx;width:2
—index:1l;overtflow:hidden}.flex—startcol #topbar-startcol{position:relative;:margin—-right:200px}.flex—star
t—buttum;pusitiDn:re1ative;tup:lpx}#tugbar #return—to-—mapview{position:absolute;right:0}_.bar{background:
px;width:?px;height:?px}.rsw—write—rev1ew,.rsw—picker—messaﬁe{white—space:nnwrap}.rsw—write—review,.rsw—
dth::13px; height:13px}.rsw—starred{background:no-repeat urlChttp:///maps.gstatic. comsmapfiles /reviews / widg
:lefr;overflow:-hidden}.rsw-aspects #g-name{margin:5px _30px 0 O:widrth:80px}.rsw-aspects #E—angry,-rsw—asp
ter;heightt1Zpx;width::1Zpx}.rsw-—remove—inactive{visibility-hidden}.rsw-remove—-active{background:no-repea
return!Tajffunction nfa,.b,c){(c| Imd[al=bim_bv={n:_twvn(" 2", 0, . r-"" m:_twvn("1",1)}:;var aa=tunction(){ireturn
var o=tunction(J{},p=FTunction(){},t=Functionfal){var b=new Image,c=qQ:b.onerror=b.onload=b.onabort=functio
wvar u=window. bar-1ug er,v={},ba={},w=[1,ea=FTunction{a,b){w_.push{[a,bl)}, ha=Functionfa,b){v[al=b}, ia=Fun
b,c)f{iFf(eED{a={t:-a.b: ?;if(c)fur(var d 1n cal[dl=c[dl;tryfECal)}tcatch(fI{}IrF:n{ " mdc” ., vI:nC"mdi1",ba); n{"bnc
Function _miTokenCa,bl){try{if(c<1){G++;var c,d=a,f=b]|ll{},g=encodeurRIComponent, h=["//www._google. comsgen_2
caz;tlklYycatchi{r){Y}var H=Functionfald{return a. length>=2E2},ka=FTunctionfa,.bl){return b};function ICal{o=a
Function caCa){if(window. gAa, Tication)a. href=window. gAapplication.-.getTaburilCa.hhrefl)}

var M=Tunction(J){for(var a=?€,b=0,c;c=1a[b];++b)(c=ducument-getE1ementById(c))&&a- ush(cl);return a},pa=~*
ducument-getE1ementById(Q);if(h&&h-getAttribute){var 1=h-getAItribute(“aria—uwner“g;if(1-1ength){var A=d
b+"““b"J),d=a.classname;return! ! {(d&&d._match{(c))}, T=Funcrtionf{a){var b, c="direction”,d=document_defaultwview
Tor(var h=T_childnNodes.length,l1=].1=-1,k=0,r;r=clkl;k++){for(var ca=0,kK;kK=r[cal;ca++){for(;d<h&&v(f._.chil
“gbmt bmh”: L. appendCchild(gal);:; . insertBefore(L, f.childNodes[1])}m. addHover&&m. addHover (a)lelse f.appendCc
(P[a]=?]);P[a].push(b)},ta=FunctiDn(a){a-preventDeFau1t&&a- reventDefault{);a.recurnvalue=j;a. cancelsBubb
document. createElement ("div™]; .innerHTHL=f;d.appendchi1d(g§}}e1se d. innerHTML=b;r(a,.e) ¥, r=Tunctionia,
n(“dh“,o);n(“adh“,Ea);n(“ch“,Pg;n(“ach“,Fa);n(“qs“,ua);n(“setcuntinuecb“,ma);n(“pc“,na);var ITa={Y:v._-base
AFC_tvw ("1 )3 {wvar Ja=_twvb{"fFalse",jJjl:w.push
AT tvw ("L )&& tvw (1" {var $=Tunctiondal{
1:g<h;++gif=FLclgll=FLclgllli{}:recurn T[cLl
Function Ra(a,b)?var c=ancodeUrRIComponent, d
A _twvvw (1" )&&Math. random()<gald{p=Ra;nC"i11"

AiF{_tvb{("true”,e)){var wa={g:_twwvi( ),d:_tv;

L c”.{autozJa,url-"https://s=s1l.gstatic. com/Sgb/J=s/gcm_340c1 3
Z{Tfunction{(){yC " pw”,al);CC'pw )10 t:nC"IPw” 3D ;w.push(["pw"”, {ur
gll=d}:;rPacls, "pw_clk™J;Pals, "pw_hvr"J);:n("su” ,Ma,m_pw) fvar Ga=_
=L"//www_goog e-cum/gen_204?aty¥=i&zx=“,(new pate).getTima(]),
p,u);wvar Sa={}:;wv.i1l=5ajwvar Ta= unctiun(){m.prm&&m.ﬁrm()},Ua:
(""),e:"mazeartistBgmail.com™,m: "gmail.com™,p:"/ " 1h5. googleu



Basic Steps to Capture Distance/Time

Locate distance/time data in the page source file (html)
Parse out distance/time data from html

infile = rectm={f lrecl=é&file=ize. eof=done:;

¥if &tvpe 7= tr Hthen ¥do:

input @ "distance:'" @;

input text S50 ;

diztance = input(=canitext.l."' ").commalz. ):
units= = mcani(text 2. "' "}:

text = zcani(te=xt.3."'");

Hend

el=e Xdo:
input @ "Trawel time: about" @
input text S50 ;

text = scaniftext. 2. '<:');
Hend
s==lect
when (find{text, 'day') ne 0)
time = Sod00*inputiscani(te=xt.l.’' 'J).be=t . J+3c00*®inputi{scanitext.3.' 'J.be=st. )
when (find{text. 'hour') ne 0)
time = 36ld0=inputi{scan{text.l.' '} be=t J+6l*xinputi{=zcanitext_ 3.' ") _he=t . ):
otherwi=se
time = GB0*®input(=canitexzt.1,.' '}.be=st . };
end ;

tr time=times60;
output ;



SAS Program Output




Pros and Cons from using SAS and

Google Maps

Automated process
No complex SAS coding

Easy testing and
checking results

Usage for various
commuting measures

Substantial amount of
time required for large
Inputs

Process can't be left
unattended for large
Inputs

Some SAS code
adjustments may be

required to follow Google
Maps updates

Google Maps limitations




A Sample Commuting data

Commuting Time



Commuting Time

Table 1. Residency, Distance from College and Average Commute of Hunter Undergraduates (Fall 2008 & Fall 2009)

NYC
- Bronx
- Brooklyn
- Manhattan
- Queens

- Staten Island

NYS
- Nassau
- Suffolk
- Westchester
- Other

USA
- New Jersey
- Other

Foreign

Avg. Commuting Time (in minutes)

All Avg. Miles from Home Zip to
Students Residency Hunter from Home to Hunter
New New  Continuing | New New Continuing New New Continuing
Freshmen Transfe Students [Freshm Transfers Students Freshmen Transfers Students
27,982 3,818 2,933 21,231 34.1 46.4 16.4 79.2 88.2 55.9
% % % %
8.2 6.5 69.8 79.6 8.1 6.4 7.2 50.4 42.6 453
8.1 7.1 8.0 8.3 8.1 7.5 7.8 48.2 43.9 46.1
254 25.6 21.6 25.8 9.4 8.0 8.8 55.3 49.9 53.1
15.5 8.9 16.3 16.6 3.0 2.8 35 26.4 26.1 26.3
25.8 29.8 21.8 25.7 7.2 6.3 6.7 48.8 43.5 453
34 5.2 2.1 3.2 15.6 14.7 15.1 78.0 80.3 78.1
4.7 6.6 5.3 4.3 22.8 25.5 22.6 95.4 97.0 94.4
0.9 1.2 1.1 0.9 51.3 50.5 46.5 133.8 128.3 125.7
2.1 2.4 2.7 1.9 229 26.5 21.0 72.5 76.4 70.0
2.0 2.2 3.7 1.8 71.6 76.1 71.5 157.8 164.5 161.3
3.0 3.8 6.5 23 6146  526.7 280.1 8327 7523 3221
0.9 1.0 13 0.8 22.1 20.6 14.5 102.4 88.1 74.5
2.8 5.2 8254 659.1 417.9 1242.0 975.8 488.3
9.1 7.2 10.9 9.2 11.2 20.9 133 56.0 59.2 51.2




Summarizing the Benefits of Using SAS
and Google Maps for Commuting Times

Effective tool for collection of commuting
times and distance for the population of
Interest

Allows to automate tasks for data extraction
No need for special input formatting

New version of SAS 9.2 contains new
functions that allow user to compute geodesic
distance



Thank you !




