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Abstract Urban areas are high-demand demand hubs encompassing diverse goods and services. In order
to identify the key location of a local market, it is fundamental to identify local areas where certain
demand-satisfying businesses are concentrated. Location quotient (LQ) is widely used to identify distinct
local markets by measuring the level of business specialization. The KA-function is one of the spatial
statistics that measures the spatial clustering of geographic point events. This paper investigates the
similarity of LQ and A-function in methodological principle, based on which we devise a spatial LQ.
The spatial LQ is intended to overcome some drawbacks of LQ for practical applications. The utility of
spatial LQ is empirically demonstrated as a tool to diagnose local market properties by analyzing

specialized food sector levels in Mapo-Gu, Seoul. We further suggest a few interpretive implications.
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Fig. 1. Conceptual example explaining the meaning
of the local component of A-function

Fig. 1914 xHAl= A2E  AMEe] AXE Hepd
t}. Fig. 1914 A 1& SHCE AAAE ¢l E0l=
2 o7tk A j= dAA= el 7719] ol x|zt
uZgk H(n) $9H h oJlolls 4719 Ho] =3t =
2H4 Eq. (2)9] 99 274 A W BE nofY]
A0 SAHCE, AAAY el E0iee= A M4 B
F& oJulatn] oof AFgsH= FHE AV Hek. it
A W ol AHAE o] X 7Fs/do] B2 Bt
2 BZ9] B3 (spatial random distribution)& 713
SHH B h UlFol] o1& ACE AAEE= He 7
Al Arh?olcH20]. ©HY o] £ Ao Z3& ©f
Fol B35 Fig. 19 7+ € tofl YA5t= A AHY
He= FEJA 7Fs/dol 3716t Eq. (9 $8¥E
Arh*HEr} gho] 7t} o3t Walo g Eq. ()2 32
gt K-function A A9ke] 3248 4 733kl o
3t FHAE 4RSS
B vigot Il YIE 7t Hig At

3.2 #x

CSR 27o] 2Z%W AK©] 7|tf ¥lEi Arh?olch,
I ROIM F ARl B2t 37 2 AT
< Hold Fig. 13} 22 W0z AR A4 B 1

=

=

T 7 Wizko &4 "ok Eq. (2)9] th(diﬂ
j=1

K (h) 2 213351 Eq. (2= oF Eq. (3)1} Zo]
e} 7)) W 2k vlg AHs 4 Qlok

=
T

n\ 7h? 7h?
_1 Obs, (h) Obs,, (h) )
T n Expl(h) Expn(h)

573

Eq. R)ollA SC= 37 4 73K spatial clustering
tendency)2 UERATE Obs,(h)9} Exp ,(h)E 242t
15 FHCE dAAY h9 wEo] A Wil A5t
A A T Observed) Y19} 7|H(Erpected)
NEE ouigitt, ks SC= Obs,(h) 9t Erp ;(h)
7F B L& A6t o2 A9 FfE(n)E U= HRilo

2 YA Adte] I7+A 3 AsRS A2ks)st Aotk
SC7t 15t 255 AR Hofl MutE o= 3 Aol
FHoR st Aol At E 4 Sirh

SEAIRE, A Aol X[ 1t oftAY 22 743
o7 WA= 7P BldARo|t & S0, &2
AR>S 7HAE 9 A9t 9 B9 49 Uil &
10072}k 1,000709] o] Fagitar 717gskR}. o] o
A9 B AHH A AMF 9] fiA]olet tiidA el
A AR GF F 71 A FF0] Aok HES 0.01
2 50 A A% B Y oA dlidEe 2A9S
A M= 22 1712 1070010, 439] deEe gt
Hog LA wfRof wet Ao} vz FTHE o] dy
(spatial heterogeneity)& R QIt}. wehA o]+ AAA
& FEolth Eq. Q& WA W ojd& 439 d4A

L

L

Yt 2ok AASEE 9o 9Ad] Juglel BE
2o g2 /I 7)Y st AEE 3, Bq. ()l

Erp,(h) == Erp,(h)Rl TA7} A€t 22t
A dAJ5tgE0] @A o gL 7t 9o] goulrt 4]
AF Fol IF 7k Ao Wt Ao7t YER
719 9% 2] ch2A A& o] AoAE ol 1
#ote] Eq. (3)olAl f1A10] gaglol 22 & 7He
Erp ;(h)E Eq. (92} Zo] ¥Aste] Aol

Erp,(h) =n, X <

N 4)
Eq. @oIA Nzt C= Z7F tidA] | e 457 &

(o3 =

Fo 398 A9 %S trehiic. kA i
Jo2 IAA h W XK BE AE9 4 &
ofulgitt. whebd O/ N HA| 9EN 24U 4
o AASHE Y Higelek o1 & Foie UA
Ael b X*Xﬂ P50 g s 2AUS 4R

n>4 M o 1>
futa) n:

*L

1 s € Aokt 29 24T + SEH. Eq
(4% Eq. 3)°] S5 SC= ol Bq. (5)9} o] 1t
ehd % gtk



AN &85 =5 A A123d A28, 2022
1 Obsl(h) Obsn(h)
SC= n,xC/N" " n,xC/N )
Eq. (5)9] 7+ 849] 21| Q= n, & EAZ S84
Aok offf Eq. () o] ET 4= Ut
oo L Obs, (h)/n, s, (R)/n,,
" C/N C/IN ©
HoA} Eq. (6)Y GsWfm; o RZ WA, R

o] 2R Obs,(h)/n = A 25 AAAZ hel
A2 49 ol AAste BE I 4A 7He(n,)
o] SALE A9 A Obs; (R))9] HIE&S Ju]et
ot Bmel O/ V= didA] A9 BE G5 4%
A 49 Bl weEtA HEHoR R &= 7€
YAAFE Boohe WAl dXFict ot 71E A
Ads T 37 EH(Oﬂ SHE) HolAY vlea
JosHARE, R = Ao RRE AAAY hl AHH
GGl A] HE Hlzet 7| ¥k 7t HEE Aottt
b, R 71E JAASS} Hlwste] B4 AakE |
AHOo R A&T 4= Qrhs Aol URFAQL AJol7} 9L
o 84d, R+ 7€ A BHE Yt
B ZOHA, AAAY heke 37H4 MAE Aot
/iS5 Boto] AAite] o]FojXItke oA, &
7 FAASR S8 & Ak L@ (h)e K
AAsk= Zgolld 71d] Wl ] B3 §l
£ 34s}o]

=2 T O

L 371A ¥

-

T

=

=

=

-function=
o] HlER A3t 7|E JAAS LY E
g d3E & 4 QU

ol Eq. (7)2 Eq. (6)°] LQ (k)
A ol 2 e olsk B
A AR 82 37olA ZAIB] =23t

- 37}

— ol ?:];q

ool e

sC= %(LQl(h)an +2Q,(1))

71

@

K-function
A MY 3E xS
o|2RH Eq. (7)& FEohe IS 5oto] 3t dAA
g L@ (h)9 FIES =Z31). wakA K-function
3} YAARE AdE oz WHE 249 S g

574

%= Slt}. ol A-function E4TEA] AA 0|
—Er*ﬂ% A AME 3 3 AL FoHARE,
PAAGFE 32 DR YA 4T B3 22 5
Feth. 9 SC= 33 YAASY B EA,
K-function 99| 7|51 IR A6t T4 23
AL 7hedte ARYE & 4= etk ol=E Tl
A, SC= AFH 37 ]Zﬂ

oA %Z]X* E9}

LQ;(h)
7Hsg SO lﬂiﬂ HHES

iﬂ

(¢]
0
oL

4. LQ,(h)Q} SCo HWH=

LQ(h)% SCO| PHEH F-844L AuE7] Hof
A, SC9 F4 8491 L (h)<} 71& AR A G2t
2uAe Aol W ALE WATH: WAl olH 4
oVt 1&g FA Bast ek Hge] el of
Fig. 25 REA}

Total Store = 4 Total Store = 6

La(i) = (4/6)(6/18) =2

Food Store = 1 Food Store = 3

1Q = (1/4)(6/18) = 0.75 | 1Q = (3/6)(6/18) = 1.5

Total Store = 6 Total Store = 2

Food Store = 1 Food Store = 1

1Q = (1/6)(6/18) = 05 | 1Q = (1/2)(6/18) = 1.5

Fig. 2. Conceptual example illustrating how to
calculate L@ (left) and L@, (h) (right)

Fig. 29] 952 4749 3 H=99Y AD= 7
AR PYAE AL, Al 7|E A0 Ak
3 YAAS b AN SOl & 18709 AR
o] 93 o] F S4%UF AL Glolct. F1E YAAS
AR ANARY, 5% AL FHOE S4Y
44| BBhETt 802 & 4 k. Fig 29 Q8%
Az A WANG A4 A B9 B BEE
oJAIZ Folek. AAXlA T x& SAYE
BAS, AN xE SAUSE A e 99
A2 UERic. sieh 918 wrbe 4 ST 7t
71 SR« A0S BYOR Y b A 2

UERdc). o] dF Qo= & 67119] Aol Sl o]

o o it

€K

oL fifo

A

sl

Ny

{o rlr

E



A 9N BUA BRAE 2L AT 3T AL £

$AE BUE 2GS 310k vk
o] Ykt A9 IAAS
S ARG 3 4 5] 2010k S
494 Aol 7tol Astel BEFFOEA
1614 e B i) Be @ < ko
oA S4B Sapt olFolzl 2o

R
5.:

SC} L ( )7F 712 QXA b2 A
gotH o2 2tk AA, Fig. 2 9% A 2
Aste] AH o HHHE AAE A HA A
WAlo] GEiA| 7|E AAAS At At O“] ek
= At ol= A s EokollA WA 7hedt 31t &Y
A (Modifiable Areal Unit Problem : MAUP)Z X
AEr}. ol wet 71E YA A5 WHES] FL 22 A
A A4S I3 JA Aot Hl AeiA AT A
22 ouigtt}. oloh= tixgog, L@ (h)9] BS 2
Fig. 2914 & &= gi=o] 9914 WHo] Erpsdt
AAE 7120 E & FH5tE= A A 4
7§2§ IRt EAle WA F=tt. =4, 71& dAA
BAZF 4789 33 &9 el =3k FE) =%
3}0‘1 74]"%33} olz BAE Ffote] AHALRE UAY
St B2 DRIk A An

LS H.
=

i)

E

1

o
19

<l>

o

= 2 T mua=
ol %, 33 Sl AHE A4 et gnst B
gEo] A& IS FaA] Fohe 4% =HE A

3
AL WHELNA dFH o= deﬂé}t— Aot} 17
L A1 vl 01%‘30]’@] A Bl= 2
7 &9l = e =
A o 7k *J’é‘b—} Sl 0173_ T = 05}01
AR A4S B 7MsAdol B & 4= Sl ©
A @A iA T TAE As EofellAlg] 7= “ﬂxﬂ ,
ZHA Z}7)1 AR A (spatial autocorrelation)oll 3i35}
YZoltH20]. ¥F Fig. 23 22 71& YAASE Al
A 0 2= o]2gt £ W] ot REXT
o] A A9lE N AG(h)& BHst L (h)E
bk A 2F X213 /140 wet JAE g A
E g Fuks 5 Qlrke @44 20 w5
| Welsitt, tiidAlo] Xl BE x FAIE B4
2 L@ (h)E AXTgoZN 92 Fig. 29= 28] A3
A 7 vAE AR BAE 2ste] JAASFE 4
g At Ao r AYHor QIFHT AH()LFE
AR 3 7 LQ (k) Fhol 384k L@ (k)
o|2|gt WAl o & R E JAYH R FE k= I

i rL rlr om

2

0.

1

2

123t

o
¢

W

1

—
o]
HA

ol h g 242 B3to] A AJA GelolA] Aol Bk
2 ZoRyE YT 4% SSheg St A

=

o 4= Stk o] F 71R] RS bA AP AFolA A
HE TR (202009 A+t 14431202009 AAllA
A &g F7tF &9 ¥t fAsHA A ofHe F
7t 39 549 EAIE K-functiong A7isH= 744
oA E=&3F *Fﬂo]‘:}

AR, ARAA=Y & 7%01 %7& 4 =228 &
3t F2Hol7] Eﬂ—v-oﬂ o
A AA ) E3= 2 401]~ SHAI7} Qick. 239 Eq. (7)
< E3lo] ¥iRel, SO LQ.(h)9] BaUdS & &
Atk o= SC7F A W XA Tt B B
]l AL 9T & A= AXYE Yv|gtct vt
Al SC= A9E JAASE & 4 loH, o= &84
ZHoA 71E JAASE 2 dRAS A == AT
ot ApHElE E/oltt. WA, AXAGE A Slo]
A 1ET 3 g% E3E Tet 4= AT 180 &
HES HIT 5 e HAE 7182 FE Fopitt o
2oH21]. °] AFolAE LQ (h)9 SCE EEHTE
I ZEes HERlo g T4 §94 HES gt
AX|(critical value)g SHA71E0R HEol= Wt
AAget off Eq. 8} LQ (h) F& TAH o=
z—Fo 7 HEsh= YepdicH22].

A

Q]
=
o
=

o
A

Obs, —3Frp; +2

24/ Exp ;

Obs, Fxp,

zIL@Q(h)] = ®)

LQ(M)E 2[LQ(h)] 2 Weo =AM, HEHFE
Z Wl Fo4d 348E 93 94X 71EE F8
slo] A Hloh sk &= Qlcth P4 A-function® &
BE &3 AoAe & & =0l L (W)= F iE

Table 1. Interpretation of 2[ZQ;(k)] based on critical
values of standard normal distribution [23,24]
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Table 2. Classification of stores in Mapo-gu by industry

Major classification EA Ratio(%)
Food 7,487 44.73
Living services 3,435 20.52
Retail 3,387 20.23
Academic/education 1,008 6.02
Real estate 752 4.49
Tourism/Leisure/Entertainment 334 2.00
Sports 201 1.20
Accommodation 136 0.81
Total amount 16,740 100

Fig. 3. Locations of All Stores and 'Food' Stores
in Mapo-gu
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Fig. 4. Spatial Distribution of Z@;(h)

Fig. 5. Spatial Distribution of z[Z,(h)]
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