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Abstract

As the 24-hour society arrives, human activities in daytime and nighttime urban spaces are changing drastically, and
the need for new urban management policies is steadily increasing. This study analyzes the types and characteristics of
Seoul's human dynamics using location-based big data and the results are summarized as follows. First, the pattern of
human dynamics in Seoul repeats itself every 7 days. Second, the types of human dynamics in Seoul can be classified into
five types, and each of type has its own unique time-series and local characteristics. Third, the degree of match between
human dynamics and zoning system in urban planning legislation was highest in ‘Type 1' residence pattern and low in
other types. The following implications can be drawn from these results. First, This paper examined the methodology of
analyzing the regional characteristics of Seoul through the human dynamics and obtained meaningful results. Second,
This paper can derive reliable and objective pattern analysis results using Big data that reflect the overall population char-
acteristics. Third, the scale of night-time activity in the urban space of Seoul was understood, and its distribution, patterns
and characteristics identified.
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ths @A) o8] =9 S8 SafudAl, ohddt A0RE
(human activity)}& 223 WEF =AHE] Y Ao] A& 08
8531 JrHAESEA, 2017).

g, | 78, dY 5 AAEA A 71E9 =ASE Y
A%5EL BEA) o] & HHiE THLE EAIE o3 Ao
A Hoju, A3t Aol A HAIZEe R o] A= 17 EFol Wit
A7t HldolE E4] AHE Higo R RAF W sl
gt oJElE =Y o Z M (Reades et al., 2009; Garcia-Palomares
et al., 2018, Shaw and Sui, 2018), SA]& 0|1l 2432 Q] v4) o
2 ZAIE W 4 s o S ek Aok

EH o o5 BA Y, BY T FAAY o= ot
HARE ZAIF W oR & F(nightlife)ol] et 7]&2] Afarrg4]
of| A Woju}, FiAs} % 10T 71715 E3l tht =22 =% 914
7]t vjglo|g & wigoR =AIFZE W oFt 4 Al(night time
economy)ll thet Z4HZQ ofsfE U 2M, M2 A =
Yo RA0] oM E-S AHsHA Helstal FAA7|7] 93 =
gslal Qirt,

wehA], o] Atz 7|80 AHES THOE BASe 54
= olafE] & = Aol A] Hojut, 2018\ 38 F/HE A&
Al BRI dlofElE vl o2 A, ‘A& BAIS W BF
A7-9] e o FA vehtal 33 B, 4 BE
T 38 f-Fo] Y= A9 oudt Ao EAAS YL =
7V7E Wl o =M, B ARSI A F wste) FA1F o)1l
o= g3 4= Jlon, AFAH ANEFS NFE & U &
AgH =A B A =g ol AR S AlEstaLAt gt

2. G| HA A SE
1) Sel Eel

o] A= AA, A M dddolHFHEE T8 T/ A
© A2 AU o8 E &8st EA, Fig. DI A

Fig. 1. Seoul Administration District Boundary

76 T=EAE, Ks4H M3 (2019)

S5 2470 BAFS 71 EAA F0 B4 DR sk AR,
20173 194 19 0041548 20174 129 319 23A171A] AREE A
A AA S W= B HlolE e e - Az
(24A17F, AFY) BERATE dlo]EE 712 A AR B4 d9=
iy

olojA], o] Atz EAEZE W AT Bl S
T AT-E AYstaE AR, =AFHY] AREE Bk
b4 §oldl 52U (foating population)’, A7HHE
(human activity), A/¥]2¢1 7 (service population)”, 217
(living population):‘). 17t H8Hhuman dynamics)S H=
A A5 FHF R Amugton ol A glojA A
Aol gfHZ o2 AMRE Sk 34 8olE L= o8
2 /Mg EEQlTH(human dynamics)'?] 7dellA 2 A5
st viAge R, Z- §of 7+ o] A Aol
Foll B8 71AsH5Act

2) g7e| 5§

o] A A sFeE FE o] gon, 7 Ao YL thE
o 2,

1ol A= 24A17F ALSI9F 7ho] Thekst AbssHdo] vl
A 259 Aol A =ABAA L FAE SHI= W
Qtoz A7t ¥ldlo|HE B8] EAITE RS Altata,
Ao FAIZ A 9ot 35S ARt 2golA s BEAT
off T3t o] 82 =20 W MYPATFE AME L, 1 F EX|0]E 3
Hl(land use activity)?] AIAEZ] sfde £ AYAFE F
A2 o2 =oatglet. 3ol As A& BE Ao AEE A
B7) §13f B agt glolEE FEk, ol PR AZA &
FUTY] S AR Uy Al AR g o)A
M o2 Al 4ol A 294 BAE A
ok, AR, A&A EAT0 §3E 2] 98 Fold &
AT dlolelE AAIG ¥, A §4& F3f wdE H7 239
$E IO Z K-means R4S $5At, oloj, i
| 8$EAe] £33 A 5L molsh] 98 fA A vt
FOR MPE L, oE Higo R dUulR] BAREAS 4
Patgict. HFA o2 ol2jdt 2dA BAS FH3I A2A B
AT £33 L 738 A E4L Nkt sBolxe B4
ZAEN T 5 ARA] ANEFS NI - A= A =
Al B2 =g Qo] o] A7t AU AAPEE &=2latgict.

Il. 0|2 & MAAT ZHE
1. BSQIT0| B 0|2 =2

37+] AUk Wi observation)& F3l §58 4= A= BF
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Q2] Fa Aol i3l =213 Finch(1939)9] g4+5 UHF2, 22
Hog Busli ¢ T 84 (factor)9} Q17HHE 7F WAl
W A ookt S BopollA] A& oR o]HAYT)
(Tobler, 1970). L3 &EAet QA7) P52 oplehe
2 A1) A A HAYUSS T Q) el A vhe) izt sk o]
207, 7k B (activity)¥} 3 (behavior) 123 #HRFY
A o] A(communication)?] F2Q ¥ H3E Ay Z;
Aas 7 BA dig olFE ol A FHE £ Aot
(Barabasi, 2005; Appleyard, 2017). A2 2& o] A= A
A, SNS - 33l 23 dlo|gE B3 3112 o] 8 5L ¥
3] A (Ratti et al., 2006, A8, 2018; Fu et al., 2018), =4,
FHE, A871= A 52 B3l F29d 9121718 Bldlo]E 2}
7122 F%FA QA ZA FA dlolE(small data)E 883t
of ey - - e (8123, 2016, Lee et al., 2018) X 58] 9 ]
Zro] F7HA H U] (mismatch)(Wan et al., 2018)5 AhHX il
AR AR A 2] BEE(Luo et al., 20165 Zhao et al.,
20175 551, A7F Fgat EAF7E] AR A a4 7h
APA(FEATY, 2013, 2014, 2014b; EA%, 2015; Kim,
2018)& AR § EAFZE W QY] B e 3 &
A 7re] A2 TAE vl sha oot

2. EX[0I2 YeH2| A[AIEE] nHElof| 25t A7

EX|o]g 2Yefo] AAGA sfelof 3t A, 9171 H]d]|
olelE Foll F2E BE AT AFE A vehhs 212 )
H 533 461, o] & vigeR AA| Q7te] g7t =AFTE
o] Ex|o}g ez} ofmdt A o2 o] HR|AL U=A] gre]aLat
S AE W, ol A R AT Y BEUTEE
& A SRR 7SS, A7) S wE fE Qe Wt
£ AAEZQ e ® AjZssle] F24dS Fohdis Ao =
ol grHA low, A 7HA] ¥l Ak ohgad 2t

A, 2] Atell A Bral A v} o] §12)7]E vlglo|EE
Sl AALGZAQ s F3she FFAe] EX|o]§ e
T AA EAAE Y- A= A EX]0E Hlo|E|et F A}l E Ko
I U= AS7F @k (Soto and Frias-Martinez, 2011), 2%
- B33 BExJo]go] dojuz FES 7, AT Al
AEH S FAMA B0l g Pef S EAT uf vERS 4= 9
T A el =271 %= Jck(Toole et al., 2012).

EA, K-means #3&4& H|55619] Random Forest #3848
A, Topic Model #4, Fuzzy C-means #3847} 22 oo
g FAEA o] A AAZGA S FPsteh=
ol 85 glen, I A3} AR AXF 2JAC1F, A= 5)
< A|2)EHA(Abbar et al., 2018), ok EA|ofA] AAZH 3-89
AAGA sfdo] BAH: 2& AT = UAHSoto and

Frias-Martinez, 2011; Pei et al., 2014; Frias—Martinez and
Frias-Martinez, 2014).

AR, A ol F2] duAQl B34S T3l AdTolM 13
SR S Ae] wfE e sl Wt A4, A, A, E8Hrec-
reation X night life), 11§ ZEA] 5 4-57f =] #P o=
Ha e AS gl 4= JAtHSoto and Frias—Martinez,
2011; Toole et al., 2012; Zhan et al, 2014: Pei et al., 2014:

Frias-Martinez and Frias—Martinez, 2014).
3. g7el xpEd

o] Atz Aot v|wstg W, A F 7HA] AEAE
Ayt qlet,

A, che] AgidtolA] 7]1E2] =AIF f BEA-E A
T8l7] S18] E-gaiskd BET dlolHs A 4l 715 dlol
E(call record data)®t @4 A&l &gt §-5<1+ dlolElct, o]
% B4 715 dlolg 9] 79, 53 9 24 dlog o] T 7|t
o2 3] ggof 7 7k Aojrk A, WA 7+Zo] 13
&t ORZRAIZE o) A5 Aol SZAETH: Eo] Qloh ER
FEAT dlolHe 7%, 54 A9 mE A AZ7E
g3t E4 Alzidef] SRk HollA FeHdo] Wik
FAE MY ek, g, o] At A] Egsk= A=Al ARSI
T Hlole 2] 79 LTE A& dlo|elE 883t} A4 =] 7] wf&
A(AE5EA, 2018), 7HQ1] ME=E ARE- f-70F TAIglo] A&
2o 93] 7150] WAgth= oA Ay 9 Aloke] A7t d
ool glo] B} Alg)y i AAR] B4 o] 7Hgslths Abd
8 Ay gt

4, v At 93 717 W 3% SNS 32 F4l
71E& vgo R AEY] e, 3 717k | s w2
diole] gholl B3 vix= BN - A - EA] - 98- ARdARL- 3
ol-§ Aot -2 ale] YFE sl o2}, At
o] A2l 7%, 2017 1€ 1 00A1%E 20179 12¢¥ 31¥ 23
AZHA 1 2] 35 - QU - AIZPE gk vigo g At
£ A33rh= S @ AE 9 GH 5 58 Al 9§ 9
S A3 = 9o, @ A AP E4o] vigE B%<l
o] EX|o| g ef sfel-g BAgH= FollA APEAdE Ay
ek,

I, MEA| 2Selre] AEj
1. @327 Hiolg] 1=

o] A= B4 BoldE S8l ‘A2 BEAT dole & F
Al Ha A DR E3rE 20179 A& YT dlolH'E
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3659 - 24A17H 2471 BRF T 12 7HEEE ¥, olE AAE
2oz RHY 7¢ EEEE WA EAS PR Hofg
£ 22 7hgekgh. ig. 20 AEEEA 1537] 3859 BF
AT ANE-S 10% 1Y 0041358 10¥ 31Y 2341744 A| 4315t 4]
oJHZ 79-g F7|2 4R S 221 gl AL BAE
o, o= Y9-E(2018a; 2018b)] HILA A= BIEH 4
ek,

webA], o] A= (Table 13} 7o) A5 H - A U - 2442F
Y Bt AR dlo[8E 22 758kt

2. M2l g30lye| g

(Table 13 7o) 7Hg A&A| 9] BEA+ HloJEE (Table

Table 1. Organized Variables Example

DO A7 B R RS A vk 2t

A, S5 Aol EASH: AA| BEA+e] Bt A
A 11,0947H50] 3L, L AOIAFE 1247)0f 1,0847H8, 2913
AJEE] 2440000 110308 02 VR o s Sk ch F30f A
o) o W2 Aoz vehtt 20179 ALSHA] FHGEAT
71,0120 S e o, 20179 Ft A Wl F EFA49)
TEE A&l AFAE 588 Qi) 043} 0.F BE £
A& & 49l

A, 35 < A AR A4 S5 A
SI= FHESte] ARy, FEd] B 305UEoR M=o
o] 4o 947hE o 2 TP wke 71 0 2 UpElyT, o Al
T AHE 79, oA oo F BEAe] W%l /M =
Al e 8L 1481 0] AUz EAIEelaL, 7HE WA
s AL 2uhg o] Alolus ARAS R Elton, o]
£ 350 3L L AT v E T S o= AL

Variables Monday ~ Sunday Count 2 e}
— 00 ~ 23 dclock AR, st F Aol EA: A &5+ AT+ &
11110630 18417 18,775 168 9)& Fusle] AWy Zdtrh s3uhd, ukatsh sy o
11110540 4846 4895 168 B YEATE Holu gglon), FHI 2w,
11110550 13,759 13757 168 3ITHE o R W2 BERIE Mol AR et ol& Azt
117110560 22499 22,224 168 gz Auuy o du 050 2joj7} 7HY WA e 21
11110570 7,703 7,740 168 e R 7R A el Rt ZRdatE YeRe
B, ol FF0 FL 74 F BFY oM E T2 A0
11740690 12623 12,302 168 Ehgth. ¥, FUSEAe A FEA Aot M =
11740700 37,827 37,450 168 & A2 Zdateld, 7HE RA Aoluks AR FHET
11740570 33977 33,690 168 2 g},
11740610 47,587 47453 168 o|3A &) FEAT A7kl wet Aol ol f
11740685 59955 59,859 168 ZopET} 2. 62 5.8l S Q5. o7} 8HE0] Halxjsi 9l
424 424 424 G2782 b EAsk) WE Ao o vk It &5 WAl, 2018).
! 15 Week ¢ 2 Week ! 3MWeek o A"Week 45" Week ¢

KIOTCAMM R EIK ST IVANE I AY
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Fig. 2. Seoul's Human Dynamics Samples in 1st — 31st, October, 2017
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Table 2. Total Human Activity Population by Seoul Administrative Boundary

Boundary Total Weekday Weekend Agmin
Total AM PM Total AM PM Total AM PM op
Seoul 1,094 1,084 1,103 1,104 1,093 1,114 1,069 1,061 1,076 1,012
Central 94 87 101 99 92 1,06 82 75 88 53
Jongno 34 31 37 36 33 39 29 26 32 16
Junggu 30 27 34 33 30 37 23 21 26 13
Yongsan 30 29 31 30 30 31 30 28 31 24
North-East 305 308 302 303 307 300 309 31 306 319
Seongdong 34 34 35 35 35 35 33 33 33 31
Gwangjin 38 38 38 38 38 38 39 38 39 37
Dongdaemun 37 38 37 38 38 38 37 37 37 37
Jungnang 37 37 36 36 37 35 38 39 37 41
Seongbuk 44 45 43 44 44 43 44 45 43 46
Gangbuk 31 32 30 31 31 30 32 33 31 33
Dobong 30 31 29 30 31 20 31 32 31 35
Nowon 54 55 53 53 54 52 55 56 54 59
North-West 129 128 130 129 128 130 130 129 130 121
Eunpyeong 45 46 43 44 45 43 46 48 45 49
Seodaemun 36 36 36 37 37 37 36 36 35 33
Mapo 48 46 50 48 46 51 48 45 50 39
South-West 298 300 296 299 301 297 296 297 294 311
Yangcheon 41 42 40 41 41 40 42 43 42 48
Gangseo 54 56 53 54 55 53 55 57 54 61
Guro 40 40 40 40 40 4 40 40 40 44
Geumcheon 22 22 23 23 23 24 20 20 21 25
Yeongdeungpo 48 47 50 50 48 51 45 43 47 40
Dongjak 42 42 1 42 42 41 42 42 1 1
Gwanak 50 51 49 50 51 48 52 53 51 52
South-East 268 261 275 273 265 281 254 249 258 212
Seocho 61 59 64 64 61 67 56 54 58 45
Gangnam 83 78 87 87 81 92 72 70 74 56
Songpa 75 74 75 75 75 75 75 74 77 67
Gangdong 49 50 48 48 49 47 50 51 49 44

note: Average population (10,000 people / per 1 hour)
V. ME3A| €30+ 73 7 =23 §Y 24
1. 84 2Ky

1) 3217 ¢|o|g| Hx|(Data Cleaning)

EAFY] EERI4EE FACE EX|ol 8 sfjES A3t o
2| A= EXJol g Y] AAEZ Q] sfEe] 58 o}
B7] $J8f 2R A4S AYst A9 24 vaE wEdtate] sfjEt

EES AW dlold £4& WY wf 7P 2771 A2 23
AE U 5 S BRI BE Aok wekA o] Aot 3
A 7HE 241 PTE BF5dE 929 A wet
(Table 33} o] FEE8}3}3Ct,

z,= ;Xmﬁa_ (1)
S

a
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Z,. a3 A AT o BEY
X, aBRE A e+

A, aBRT EEATF 2 B

S, aBRE BEAT 4o EHA}

ojFA EESH 2471 WHF BEAT dlolgE Alstd
35 Fig. o 2L RGO Yehsd), oS F3l A& 3
A5 REoHE BEAT fh S tREo RE 0S FHOE
Fools 7 70 2 B50] 8bF 7 Wl aAehal Qs dde B
ojiL glow, FEf= oj2fdt BFo] Y FojA AhdF o
Uehts @4E AIZZAoR 31T 4= ot olE B3 A&
FRFE AT W2 A F 7] FE2E UHIL A
1, FAO] G5 wfEe] - ol F8E mEL A =t
© AS AWA o P 4= glok. A 2780 HAE B
A HlolHE v oR 8= A o9 22 AAE
2 sfjedof it 222l olsfofl ZAste] 229 3] =5 W
sHRth.

2) Z¥e| 2H £ =&

tho] AeY Atofla] BEel-e] o8 FejE Hdslr]
3] 28531 3l= K-means T3241-2(Soto and Frias—Martinez,
2011; Shan et al., 2012: Zhan et al., 2014; Abbar et al., 2018,
Zhu et al., 2018), &% W 7HA f-AHI T 23 2F WA Zhel Aol
Hdiske = 543 SARAY 4FeR, F5UE7 wiEA g
WA oz sk o] 54 WL shute) et SeAH &
SH=E Z3o] EREHE 540l o o] A oleF
K-means T-3£419] FHHUSR 1704 AAE 52 3
AEE- AR EE2GE 168712441 x79)E AL,
229 £ 5 =&57] 98l 2= A Al S AM8st
of 7 2F Fre] AL 408 4= Qs Ward WHOR Al
2 FREAE Agste] A 0]ojA] o] Elbow 42
2 | 3] 5 udd 23 K729 59 A9 M A
o] 23 2 BAEUHFg. 4 ). TE, Kol 2 245

ekl 24 Al fFlshAl, o] At E=AISZE W Tk

Coefficient
000 \
Table 3. Standardized Variables Example
Variables Monday ~ Sunday L stage 19 Cluster & \
Count Coefficients Increase Elbow
PNU 00 ~ 23 o'clock oo :
11110530 -1.149 -1.127 168
11110540 -1.033 1.015 168 o
2000
11740610 -0.237 -0.291 168
11740685 1131 1113 168 o
424 424 424 62,752 0
Fig. 4. Optimal Cluster Numbers by Elbow Rule
MON TUE WED TIHU I'R1 SAT SUN
STAN E
I
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Fig. 3. Seoul's Human Dynamics Standardized Graph from Monday 00 o'clock to Sunday 23 o'clock
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s Vet S50 AAGA e §4 ARaos
ATRE o] B2jo] glon g k=57 Aol TYRAS 2
atsict.

3) X9 £ EMS Bt s MF

upRgto 2 FAEAE B3 mEdE 85T £33 434
Ao 54E 45 o, vt e g4es deuz] &
AR S S8l dct,

U A] FAREA Y] aQlo R FHEAS B3 =29 ¥
AEE A e {8 A 2L vv] WaE At
Aon, Az AN FEHUSRE TPTUE PFE
|2 8Rlo] Wik Ao} F Aol FFE A 29
of Bt AYPAF F thpe] AL ¥R A7 A E4
HEE SAZ 02 ARsiglct,

tEojA AgALA iR AREEHA] FUAIT gheof
(2015), Widener(2016), Murphy(2016), =E79(2017), 317
A =522018), AFIATY(2018)9] Aol 223 v} 2
o] =AIFZe] AAARI BEx|olgof F JFFE vAL A= AL
2 A A 5o} & Airbnb®} ZE FRHAAGE AY B R
F7kste] BA1S A8Ysict,

Table 4. Variables Definition and Analysis of Variance (ANOVA)

HFA o2 AH A B4 A= (Table 99] F 1670 A3
o, zt F7t diojel= A Fddolel g, F7Hs R EY,
SAAZEAM L, AEASHA R FH|o]A], Inside AirbnbE
3l =kt

o|FA 1 HLES A b3t T WA o F AtAdst
of 5 A3gE SFAT -3 A 54 a4 9] &olidS Hst
22k 8h9ict,

AR, AG Y 4] 449 A4S A s, 3485 W
A ARAA 5 A2 AFEAL] B, 24 R 5 AFEA Y
v, 54 2 S ARA Y] BleE AQlg AujAY ARIA
o] vl &S WSE 7Hslqict

4, A9 W 24 7199 54 Aunr) o3, 345 W
71&9] ANBAA 719 dEd 4= Sl =4 10009 7199 4,
MEA T2 e A F77A 7192 Airbnb AfR]A
A e] =5 W= 7k,

A, A9 W EX]0] 8-S WA o= AL Qs =R 49
B4 Ay a8, $48F 93 div] $=29 4 FAXY
W3] ulg, AR Y WA v, FAA Y HH Y v g, 54
Ao WA ] &S WR 7hgekgl

A, 299 AR A4S AHnr] 913, 2030 A&

Variables
F Sig. Source
Index How to Measure
Manufacturing g_ath of manufacturing companies in Administrative 262 0.03*
Istrict
Ratio of accomodation and food service companies in " data.seoul.

Accifood Administrative District e oy go.kr

. Ratio of service companies in Administrative District "
Service (Except Acc&food service companies) 4.28 L
Sharing economy Number of Airbnb services in Administrative District 7.48 0.00* Airbnb
1000 Companies Number of National 1000 companies in Administrative 17.84 0.00*

District

Residential Ratio of Residential zone area in Administrative District 1211 0.00*
Commercial Ratio of Commercial zone area in Administrative District 17.90 0.00* data.nsdi.gokr.
Industrial Ratio of Industrial zone area in Administrative District 5.34 0.00*
Green Ratio of Green zone area in Administrative District 207 0.08
Main-Regional Dummy variable Based on 2030 Seoul Plan 16.06 0.00* planning.
Local (Variable=0,1) 293 0.07 seoul.go.kr
Subway Number of Subway station in Administrative District 12.37 0.00*
Single house Ratio of single house in Administrative District 1.64 0.16
Multifamily house Ratio of multi-family house in Administrative District 3.68 0.01* datgbs;o ul
Apartment Ratio of apartment in Administrative District 1.64 0.16
One person Ratio of one-person household in Administrative District 15.64 0.00*

note: *p<0.05
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A 9 AE A Aol 2A% =4 9 3934, A9FA
ofl 3 PFo) L3z A9 1, H3HA B= - 022 v ¥
T2 7hssiact. B3 A9 HTAe Avir] A3 PAF
W AsHd o] 45 4R 78kt

CHAA, A i 5 Feje] 4 S8 i) s 3%
T A 9 F A= v, A oy ARFE 2 v)
&, OPHES] vl&S MR 7HE sttt

AAA, A W 7 9] B4 A i) S8, HE Ul
19 719 vlag a2 7H58ai.

2. 24 gt

A 2] 27 4= 5712 K-means T 384-S A3t 23} vhE
228]0)|A] 7] 2] =g o] o] Zc},

A U ks PFES 19970, FH 2] E3hs Y ES
907H, ‘23 3ol 3R YT 2370, 2R 490 S5 YT
2627, ‘2 5l &3k PAHEE S0/ BRE ek

ojoiA] o]Egt FEA Q] ANE vhgo T Uuz] BARE
A A A, ¥ F F-YE 95%1A HAA Y v, A

of 34 W, DEFY ulg, olutE Hlg ) WL 1F 2]
Selulg Zjol7} gl Ao BAE((Table 4 231), et

A o] Aeld Ui £ 127] Wz b3t o] 8 Ao
E40] gt s4S BT Table 5) L),

A, 2 1 AL e 23] A elo] u]s] Aul2¢e] Hlgo]
won] A9 ] go] &1, thAl- thrlT Fele) ulgo] &
o Aeo@ et

A, 24 2 A2 e 23 A ool wja) Az vlo] &
31, 24747195 1000 71%00] won], A % FUA v
£o] 1L, £A]- 3 FAlo] SIxskn Qon, X5k Aol
£, 191 7179] vlgo] e x|edo @ ehyrt,
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Table 5. Multiple Comparison among 5 Types by One-way ANOVA

Variable (v Mean Stan Variable Cc Mean Stan Variable c Mean Stan
1 632 58 1 008 036 1 016 036
2 770 8% 2 484 995 2 054 050
m;fec' 3 683 579 ég?r?p ies 3 100 165 g":&f‘o " 3 022 042
4 620 504 4 018 043 4 013 034
5 408 436 5 062 126 5 024 043
1 1443 466 1 7734 2568 1 066 135
2 1721 839 2 5487 3372 2 232 270
Acc&Food 3 1488 587  Residental 3 7981 2380 :;l;vgf‘y 3 178 426
4 1817 497 4 7581 2538 4 095 176
5 1913 810 5 6483 2572 5 246 337
1 7606 741 1 156 371 1 4209 2820
2 7259 930 2 1449 2402 2 3196 2422
Service 3 7513 716 Commecial 3 569 1278 MOufamly T3 a1 1995
4 7248 638 4 362 530 4 4238 2394
5 7425 924 5 521 708 5 3353 2743
11014 3462 1 137 944 1 2597 888
2 6986 9878 2 916 2272 2 3730 1447
Ezggg%y 3 3335 408 Industrial 3 158 505 ggfs o 3 2799 741
4 973 1454 4 442 1368 4 2845 994
5 5462 2360 5 216 792 5 3042 1624
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