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Note: Preliminary Results (March, 2014)

Application (Analysis Resu lts): 
 ArcGIS M od e lBuild e r w a s use d  to pe rform  the  a na lysis a nd  ge ne ra te  the  m a ps. Ad d itiona l d a ta  

m a nipula tion, visua liza tion, a nd  supporting sta tistica l a na lyse s w e re  provid e d  by Exce l, M inita b, 
R, SAS, a nd  SPSS. 

 The  Food  Store  De nsity m a p (uppe r le ft) show s the  loca tion a nd  d istribution of full-se rvice  food  
store s w ith d e nsity m e a sure d  by the  a pproxim a te  size  of e a ch store  a re a  d e vote d  to food  sa le s 
(N = 59). 

 The  Popula tion De nsity m a p (bottom  le ft) show s the  loca tion a nd  d istribution of re sid e ntia l 
popula tion d e nsity pe r squa re  kilom e te r for 2010 Ce nsus block groups (N = 417). 

 The  Re ta il Cove ra ge  m a p (uppe r right) show s the  re sults from  the  gra vity m od e l d e fine d  a bove . 
 The  Re ta il Se rvicing m a p (bottom  right) is ba se d  on the  a pplica tion of a  line a r re gre ssion m od e l 

w he re  the  sta nd a rd ize d  re sid ua ls a re  m a ppe d  a nd  use d  to d ispla y a re a s tha t a re  re la tive ly ove r, 
und e r, or a d e qua te ly se rvice d . 

 Ad d itiona l Popula tion (count by ce nsus block group) a nd  Stud y Are a  m a p a re  show n for 
re fe re nce  (bottom  ce nte r) 

 The  follow ing a re  som e  of the  re sults from  the  re gre ssion m od e l: 
*Note : The  na tura l log of popula tion (LNPOP100) a nd  popula tion d e nsity pe r squa re  kilom e te r 
(LNPOPDENK) a re  the  ind e pe nd e nt va ria ble s a nd  sum  of re ta il cove ra ge  (SUM _ Re tCov) from  the  
gra vity m od e l is the  d e pe nd e nt va ria ble . The  re sulting re gre ssion e qua tion ca n be  w ritte n a s: 
 SUM _ Re tCov = 76284.323 -10844.309(LNPOP100) + 5365.073(LNPOPDENK) 

Model Summaryb 
Model R R Square Adjusted R 

Square 
Std. Error of 
the Estimate 

Durbin-
Watson 

1 .542a .294 .291 10125.111655
281304000 

1.607 

a. Predictors: (Constant), LNPOPDENK, LNPOP100 
b. Dependent Variable: SUM_RetCov 

Coefficientsa 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. 95.0% Confidence Interval for 
B 

B Std. Error Beta Lower Bound Upper Bound 

1 
(Constant) 76284.323 8827.474  8.642 .000 58932.063 93636.583 
LNPOP100 -10844.309 1106.883 -.405 -9.797 .000 -13020.120 -8668.498 
LNPOPDENK 5365.073 576.482 .385 9.307 .000 4231.877 6498.269 

a. Dependent Variable: SUM_RetCov 
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Theory: 

 Econom ic (Re ta il) Ge ogra phy consid e rs food  store s to be  a  low e r-ord e r type  of re ta il se rvice  a nd  
te nd  to be  loca te d  close  to the  re sid e ntia l popula tion the y a re  inte nd e d  to se rve . 

  Consum e rs (custom e rs) a re  a ssum e d  to be  ra tiona l a nd  he nce  pre fe r to shop a t the  close st food  
store . 

 Pre vious a ca d e m ic a nd  a pplie d  re se a rch ha s focuse d  on the  d e line a tion of m a rke t (tra d e ) a re a s 
a round  e xisting store s prim a rily ba se d  on custom e r shopping pa tte rns. 

 Gra vity m od e ls ha ve  be e n use d  to pre d ict the  proba bility of custom e rs fre que nting com pe ting 
store  loca tions. 

 M uch of this re se a rch is ba se d  on custom e r inform a tion (sa le s d a ta , a nd  ge ocod e d  custom e r 
a d d re sse s) colle cte d  by ind ivid ua l com pa nie s tha t is consid e re d  proprie ta ry a nd  is not sha re d . 

 Re ce nt re se a rch ha s focuse d  on the  id e ntifica tion of “food  d e se rts” tha t a re  a re a s la cking a cce ss 
to full-se rvice  groce rie s, provid ing the  e sse ntia ls of a  he a lthy d ie t.  

Method: 
 Ca n a  m e thod  be  d e vise d  to te st the  a ssum ption (hypothe sis) tha t full-se rvice  food  store s te nd  

to be  loca te d  w ith re spe ct to the  d istribution of re sid e ntia l popula tion? 
 This m e thod  should  use  re a d ily a va ila ble  d a ta  such a s store  size  inste a d  of proprie ta ry custom e r 

d a ta  a nd  not a tte m pt to d e line a te  rigid ly d e fine d  m a rke t (tra d e ) a re a s a round  store s. 
 This m e thod  should  a lso be  e a sy to a pply w ith ge ne ra lly a va ila ble  GIS a nd  sta tistica l softw a re  

pa cka ge s a nd  be  use ful to othe rs tha n those  e m ploye d  by supe rm a rke t corpora tions such a s city 
pla nne rs a nd  sm a ll busine ss ow ne rs. 

 A gra vity m od e l ca n be  d e ve lope d  tha t m e a sure s the  ove ra ll opportunitie s (re ta il cove ra ge ) 
a va ila ble  to custom e rs by the  loca tion a nd  d istribution of a ll store s a nd  w hich consid e rs tha t 
custom e rs w ill a lso shop a t m ore  tha n just the  close st food  store . 

 This gra vity m od e l or m e a sure  of re ta il cove ra ge  should  a lso m e a sure  the  a va ila bility of a ll 
store s (pote ntia l shopping choice s) to a  consum e r a t a  pa rticula r loca tion. It should  m od e l 
spa tia l inte ra ction (d ista nce  d e ca y) such tha t close r a nd  la rge r store s w ill provid e  m ore  se rvice  
a nd  a re  m ore  like ly to a ttra ct custom e rs tha n furthe r sm a lle r store s. 

 The  m e a sure  of re ta il cove ra ge  ca n be  sta tistica lly com pa re d  using re gre ssion w ith the  
d istribution of popula tion to d e te rm ine  a re a s of a  city or com m unity tha t a re  re la tive ly ove r, 
und e r, or a d e qua te ly se rvice d  ba se d  on the  ove ra ll a ve ra ge  or tre nd  line .  

 The  m e a sure  of re ta il cove ra ge  (gra vity m od e l) is d e fine d  a s:  

 


