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2003 7% 14% 9% 0%
2004 81% 7% 4% 7%
2005 64% 5% 2% 29%
2006 7% 3% 13% 7%
2007 1% 8% 8% 13%
2008 2% 4% 8% 16%
2009 67% 0% 11% 22%
A 75% 6% 8% 11%
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Parameter

Standard

T Variable | “pi - C Error t Value | Pr > |t VIF
Intercept 0.11721 0.01145 10.24 <.0001 0
vac 0.0239 0.00622 3.84 0.0002 1.35022
size_1b -0.04424 0.00929 -4.76 <.0001 1.34876
scalel 0.00929 0.00322 2.88 0.0042 2.46161
E‘%?ﬁ?l scale2 0.00872 0.0026 3.35 0.0009 1.9893
cbd -0.00344 0.00335 -1.03 0.3044 2.63204
ybd -0.01112 0.00367 -3.03 0.0026 2.22751
kbd -0.00977 0.00289 -3.38 0.0008 2.36598
all -0.00769 0.0033 -2.33 0.0205 1.38575
2000 1Q d2 -0.00614 0.01281 -0.48 0.6319 2.72587
2Q d3 -0.01371 0.01435 -0.96 0.3403 2.06586
3Q d4 -0.01843 0.01619 -1.14 0.256 1.75733
4Q ds 0.01559 0.01204 1.29 0.1964 3.82202
2001 1Q dé 0.01505 0.01191 1.26 0.2073 3.28052
2Q d7 -0.02317 0.02024 -1.14 0.2534 1.37795
3Q d8 -0.00341 0.0133 -0.26 0.7977 2.35899
4Q d9 -0.008 0.01144 -0.7 0.4851 4.70226
2002 1Q d10 -0.00617 0.01136 -0.54 0.5873 4.64016
2Q di1l -0.01972 0.01201 -1.64 0.1016 3.33437
3Q di2 -0.01327 0.01121 -1.18 0.2373 5.69218
4Q di3 -0.01169 0.01185 -0.99 0.3245 3.69952
2003 1Q di4 -0.01291 0.01119 -1.15 0.2495 4.89156
2Q dis -0.01962 0.0115 -1.71 0.0891 4.33423
3Q di6 -0.0159 0.01144 -1.39 0.1657 4.70336
4Q d17 -0.02374 0.01138 -2.09 0.0378 5.05663
2004 1Q di8 -0.02477 0.01114 -2.22 0.0269 6.00861
2Q d19 -0.02165 0.01099 -1.97 0.0497 6.21826
3Q d20 -0.0088 0.0127 -0.69 0.489 2.68104
4Q d21 -0.02768 0.01184 -2.34 0.0201 3.69746

,56,



2005 1Q d22 -0.02771 0.01097 -2.53 0.012 6.9263
2Q d23 -0.03414 0.0112 -3.05 0.0025 5.68046
3Q d24 -0.033 0.01158 -2.85 0.0047 4.39484
4Q d25 -0.03503 0.01159 -3.02 0.0027 4.40128
2006 1Q d26 -0.03529 0.01182 -2.99 0.0031 3.68008
2Q d27 -0.04276 0.01123 -3.81 0.0002 5.31945
3Q d28 -0.0429 0.01215 -3.53 0.0005 3.41712
4Q d29 -0.04477 0.0118 -3.79 0.0002 3.66953
2007 1Q d30 -0.04672 0.01131 -4.13 <.0001 4.5954
2Q d31 -0.04698 0.01214 -3.87 0.0001 3.40766
3Q d32 -0.05144 0.0124 -4.15 <.0001 3.05863
4Q d33 -0.05211 0.01173 -4.44 <.0001 4.07107
2008 1Q d34 -0.052 0.01245 -4.18 <.0001 3.08142
2Q d3s -0.05268 0.0118 -4.46 <.0001 3.67163
3Q d3e6 -0.04485 0.01176 -3.81 0.0002 3.64696
4Q d37 -0.03587 0.01279 -2.81 0.0054 2.7172
2009 1Q d38 -0.04257 0.01236 -3.44 0.0007 3.0371
2Q d39 -0.03887 0.01134 -3.43 0.0007 4.62438
3Q d40 -0.04405 0.01199 -3.67 0.0003 3.32669
4Q d41 -0.04872 0.01237 -3.94 0.0001 3.04172
F Value : 991 R-Square : 0.6116
Pr > F : <0001 Adj R-Sq : 0.5499
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—*—Ratio 1. —®Ratip 2 —*Ratio 3
15%
14%
n
13% -
129% /."_\
1% et
] Y—
10w LMl | acEa
\, i‘. M -

a% { ‘.”
2% a
7%
6%
5%
4%

clololala|o|olale|clolalo|lololalo|olalale|c|ala|o|lo|ola|la|lc|alo|e|lalalale|olo|a

— || = || = [ o =t | [ o | = | — et oy o T LN ol Rl KV RO A o R o | =t
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) Ratiol @ &3]~ HAE7| QA AMESHE Q= @Al Fae AEEd S

Ratio2 : HEFF-ANA ALEsta e A4S 7H5 Host A2dds

Ratio3 : £814 E4& A% /‘];‘PX} A&

27) odlE B9 <& 12>-’] ZAE3AE FAATNE wigo g 2000 15719 AlFAE3SY
&S AEE MHLE intercept(0.11721)+2000.1Q(-0.00614)+vac(0.0239)«3| A F o] &
A @] 22329 T (0.0452174) +size_1b(-0.04424)+ 7] 9+ 2 2 3 1 (0.1368882) + scalel (0.00929)
g8 5 H 1 (0.2763533) +scale2(0.00872) x5 33 7+ 5 33 1 (0.4615385)+cbd (-0.00344) 3
(0.2735043)+ybd(-0.01112)* 3 7 (0.1680912)+kbd(-0.00977)*3 1(0.3960114) +all(-0.007
69)* % 7 (0.8774929) = A AF3} T}
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<3 13> SEivet e adlg ey AR sk S

F7] Ratio 1 Ratio 2 Ratio 3
1999 4Q 10.12% 10.93% 10.54%
2000 1Q 10.74% 11.00% 9.93%
2Q 10.39% 11.25% 9.17%

3Q 10.08% 9.64% 8.70%

4Q 13.02% 13.58% 12.10%

2001 1Q 12.04% 11.88% 12.04%
2Q 9.39% 9.39% 8.22%

3Q 10.27% 10.21% 10.20%

4Q 9.61% 10.39% 9.74%

2002 1Q 10.22% 9.93% 9.92%
2Q 8.12% 8.75% 8.57%

3Q 9.26% 9.51% 9.21%

4Q 9.11% 9.22% 9.37%

2003 1Q 8.68% 9.28% 9.25%
2Q 8.32% 9.28% 8.58%

3Q 9.06% 9.43% 8.95%

4Q 8.10% 9.47% 8.17%

2004 1Q 7.77% 8.78% 8.06%
2Q 8.38% 8.86% 8.37%

3Q 8.93% 8.43% 9.66%

4Q 8.03% 7.48% 7.77%

2005 1Q 7.95% 8.25% 7.77%
2Q 7.36% 7.67% 7.13%

3Q 7.10% 7.71% 7.24%

4Q 6.64% 6.67% 7.04%

2006 1Q 6.85% 7.15% 7.01%
2Q 5.85% 6.39% 6.26%

3Q 6.50% 6.43% 6.25%

4Q 5.81% 6.10% 6.06%

2007 1Q 5.92% 6.48% 5.87%
2Q 5.52% 5.73% 5.84%

3Q 5.60% 4.81% 5.40%

4Q 5.45% 6.49% 5.33%

2008 1Q 5.14% 6.69% 5.34%
2Q 5.44% 5.97% 5.27%

3Q 5.79% 4.91% 6.05%

4Q 7.09% 6.92% 6.95%

2009 1Q 6.61% 7.09% 6.28%
2Q 6.61% 6.82% 6.65%

3Q 6.22% 6.16% 6.13%

4Q 6.29% 6.44% 5.67%

) Ratiol @ &9]2=dd HEZ7|HelA ARGt Sl destAl Fash A3k &
Ratio2 : SEAYHo A ALEaa Q& ANAE 715 Baa ALDAE
Ratio3 : £8]4 A4S SAS AdA28d&
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<3 16> AR S Axy=of AAASTS] ADF 99234 A3

e Ot e A

T Statistic P-value T Statistic P-value

il

AR S & Ay s
(cap_spread c3)
AZGDP W5 E

(chg_gdp)
SEESERCES

(chg_Infla)
AN EEAE

-1.712904 0.0820

-3.798474 0.0066

-6.462713 0.0000

-2.549379 0.1126 -5.245355 0.0001
(vacancyl)

AR B
(In_labor)
T T3

-2.132230 0.2337 -4.342262 0.0001

3.535500 0.9998 -2.032575 0.0417

(In_money)
w7k 75
(In_price_index)
AgAZHE

-4.316580 0.0078

-3.204328 0.0277

(in_spread)

Vi=a+ 30X, + (52 NV-1)

B; A2l A4 (coefficient)
«AWWE : chg_infla, (QAZH ol WEEF), d_In_labor, AHEAT EAAE),

d_vacancyl, _, (Ad %87 A% dEFLE), d_In_money, (F53+3),

In_price_index, | (A7) Wiuj7}AA%5), in_spread (A&2Zd =)
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P i Standard
T Variable arameter | SneAe  Vale | Pr> [ | VIF
Estimate Error
C 0.25171 0.02164 11.63 <.0001 0
chg_gdp -0.04062 0.02076 -1.96 0.0605 1.29275
chg_infla -0.54583 0.25251 -2.16 0.0393 1.49596
d_vacancyl(-4) 0.75409 0.17341 435 0.0002 1.15742
AA
A5 d In_labor -0.23882 0.06089 -3.92 0.0005 1.19131
ZERu
d In_money -0.48242 0.13278 -3.63 0.0011 1.37938
In_price_index(-1) -0.0421 0.0044 -9.56 <.0001 1.20847
in_spread -0.65693 0.1946 -3.38 0.0022 1.35776
R-Square : 0.8776 F 28.68 (Pr>F : <.0001)
Adj R-Sq : 0.8470 Durbin-Watson : 1.802

36) AlgAZTE=E ‘99, 4Q-'08. 1Q 71+ T FHA 0.28%- FHil 1.49%E YERSIC A
B3I Fg971 AFA7IC 08, 2Q 0.95%, 3Q 1.34%, 4Q 3.61%, '09. 1Q 3.21%,
2Q 146% 2 A&~y =9 ¥slrl gt
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T FAFATE FAA S A9 g8
(J=A HHFA 1, TUA HEEA 2, oA AHEA 3, =UA AHFA 4)

B; - EAE 549 AS(coefficient)

X, tj The BAAE 5ANs

AT (AR IE-A AR LS,
vac (UL g2, scalel(rﬂﬁg?u scale2 (FA1m),
A), ybd (Jel=4), kbd (), size_lb UNEaA=)
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1. 712EA %

1999 4/4%- 7156 2009 4/4% 71704 A EAl 29 ~1 Y 3306m (17
H)old AdArE F BIA2Z o5 o] 9271, wiA] o] 257
Al AAmuANE Ak WAl AFEHAYE FAA S AFRABS,
CR-REITs, HEGS 52 W2aleo] 1104, A5 me)d2le] 241702 1}
Ebwth sigdd SAENA Y A9 dETHES A dAdEd
T ~AE it 045%2 JEbgth AdrEe A9 247 9917m'(3
)] 4-33,058m (1vHE)m) vk 8 u~dlde] 162102 7H A
7F Bkar 33,058m (19+3) o] Ay ev gL 977, 3,306m (13:%3)
o] %4-99178m' (3 W) m|vke] A% ewauyge 9271 Ayt HA HIA
o A9d oyaNd Az =4AYCBD)el 974, FEdEd
(KBD)°] 13971, ojo]=A(YBD)°] 597, A& 7IEAIS(ETC)o] 574
A7t o] Fojxl Ao g vetyth Mg eE F 35171 AdF 308%10]
A WY@ Z wjui b o] Fol Tt

FEAFA 2 EAgA s 2L Ve FAAZe] #AE ASE

Ha7) Slekel ALER ARWFE JZEAFS <E 20> 9 2k
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<E 20> VN2EAE

H H U o N |[H#zh % | ETEA
foreign Q)= Al A 92 0.262 0.440
T2 A
domestic Ul Al A 257 0.738 0.440
security 522 110 0.313 0.479
T2
direct 2 F 22 241 0.686 0.479
AHESAE ATy
cap s EgGA2eAdE | 351 | 0.00056 0.019
—AI AL B )
AP FAgAA
vac (EH %]"?j_h% :’g—/;\j_]%—ﬁﬁ %]"_{L_ 351 0.045 0.172
o RETHE)
o] & (33,058 m’ 0] A
scalel P S 97 0.276 0.448
=& ta) |y ~
%9(33,058m' 7] vk
scale2 162 0.462 0.499
P o w iR=
A =) S R B
&2 2] scale3 | (9,917m'm|¥k~3306m | 92 0.262 0.440
S TS olh ¥ A
cbd =44y 97 0.274 0.446
kbd iRt 139 0.396 0.490
ybd S eI 59 0.168 0.374
ete A&7 EFA] ¢ 57 0.162 0.369
size Ib = 351 0.137 0.115
all A q] & el 351 0.877 0.328
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E4A9e A5 g AoT RAEU gw < 21> FAAI 7
wrh 2 @R euaNgs Asat AR HoE AOR WA
=AACBD) B9y WYEo] gob RAACBDS HEdtE Ao
2 Hel Ao wudn
<3 21> 9=A AR FAAMATRE (EEH])
. Standard Wald .
Parameter Estimate . Pr > ChiSq
Error Chi-Square
Intercept -2.8481 0.6765 17.7269 <.0001
AEEdE 24.1351 9.0352 7.1355 0.0076
sy cap_s . . . .
g A9l vac 2.1342 0.826 6.6761 0.0098
A F2E security 0.6393 0.2819 5.1412 0.0234
scalel 1.7562 0.535 10.7775 0.0010
TE
scale2 0.9316 0.4942 3.5540 0.0594
cbd 0.0646 0.4448 0.0211 0.8845
FAA 4 kbd -0.5481 0.4456 1.5131 0.2187
ybd 0.1175 0.5031 0.0545 0.8154
size 1b -0.059 1.4916 0.0016 0.9685
&
all 0.5408 0.4366 1.5341 0.2155
Likelihood Ratio : 71.2815 Pr > ChiSq <.0001
Wald 1 49.2301 Pr > ChiSq <.0001
- N : 351

- FEWE 9T AE=1(927)), FUA 2HE=0(25971)
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. Standard Wald .
Parameter Estimate . Pr > ChiSq
Error Chi-Square
Intercept -1.0579 0.5954 3.1572 0.0756
A&
sty cap_s 10.153 7.8017 1.6936 0.1931
gl A~729l vac -0.2929 0.7292 0.1614 0.6879
scalel 1.7667 0.462 14.6226 0.0001
evadg e
scale2 1.182 0.4151 8.1093 0.0044
cbd -0.1776 0.414 0.1840 0.6679
Exud kbd -0.6745 0.3985 2.8655 0.0905
ybd -0.6205 0.469 1.7506 0.1858
size 1b -0.9132 1.4087 0.4202 0.5168
N EsE
all -0.4062 0.386 1.1075 0.2926
Likelihood Ratio : 48.3271 Pr > ChiSq <.0001
Wald : 38.4337 Pr > ChiSq <.0001
- N : 351

FTEUS - TR BA=1(1107), AAFA 2=024131)

3) FATFAE FAgAe] RS
th& Z 4 (multinomial logit) 28 o= FAFAH Fapuka o] Fapad

=X
g FA% wYe] Ashe <E 23> o ok RAFAW FARH A

A% ZdAKBD) 164, o9



5o WX (analysis of variance) ol $%EH] A7 Aol #2314
ok o v & (Likelihood Ratio 700.47 Pr > ChiSq 1.000 : ¥AYolo] Abs &+
EABHA &) ol By Agetthe AoE Yyt 2 =59
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A A EA gavte] AR S Axde JFE Fe Qo=

g3 euamy R g AZEE FAFAE FAMAe] dda
A EE 1% FoAFENMN BAMOE folshA et HERE T
A ApEe) APEA B0l A wm FWAY FHFEA WA, FA A

39) SAS2] CATMOD procedure= Z A& o] FHFE=FAH(Maximum Likelihood
Estimation)& AF&3stH, (1) ¥ #=E 24 (Analysis of Variance)® (2) 2AAF FA A (e
stimates)®] F 7FA AH}E AT AR SEHF AA HFd gig 74 =
F9 84 9 2BAIE(goodness of fit)E, ZE]I’_ TaE 5 fEy
e Ss9Hs 449 JFHS FAstL vk ofwl whaE Al (mulitnomial logit) €]
ol = 3] AEA ol ]ﬂiﬂ(bmary logit)¢] A-9-AH SdHFo dF¢FES AH
Aqale Aol Erssleg o358 FAHAE vgow 7<]-—‘?4"—1ﬁ_(crosstable)a kie=y
248 Aol o] &} iﬂ-‘#ﬂ{ﬂt*—? e 242 AFHFEY H, 18 BF
9 H&o] %S W gtFo] o Z85& A4St ZAE ulgto =z o] Fojzt, o]
ATt, (2005), poo2. =

40) SAS2] CATMOD procedured] A= W #E2A](analysis of variance)¥2] =2 Z}olz}<
grol FojutA BeTFE Ede “}% 7} =2 Aoz A3}, SAS Institute (19
90), p. 484. =
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<3 23> FAFAE FApEAe] derd (Y 3)
Parameter 1;\}11?362? Estimate St%?r%arrd Chi-Square | Pr > ChiSq
1 -1.1701 0.4969 5.55 0.0185
Intercept 2 -0.7166 | 0.4171 2.95 0.0858
3 -1.4059 | 0.5211 7.28 0.0070
ARSI S 1 28.2645 | 11.7916 5.75 0.0165
rwge | S 2 11.9966 | 10.0072 1.44 0.2306
T 3 29.3098 | 11.8038 6.17 0.0130
1 2.1745 1.2859 2.86 0.0908
g vac 2 1.3958 1.2654 1.22 0.2700
3 3.1461 1.1536 7.44 0.0064
1 -1.1354 | 0.3505 10.5 0.0012
o5~ scalel 2 -1.0941 0.2927 13.97 0.0002
e 3 -1.3137 | 0.3791 12.01 0.0005
= ‘j 1 -0.5341 0.3226 2.74 0.0978
- scale2 2 -0.6968 | 0.2581 7.29 0.0069
3 -0.7139 | 0.3533 4.08 0.0433
1 0.0522 0.2982 0.03 0.8609
cbd 2 -0.0779 | 0.2578 0.09 0.7625
3 -0.1909 | 0.3112 0.38 0.5396
1 0.1121 0.3203 0.12 0.7264
FAA < ybd 2 0.5304 0.3116 2.90 0.0887
3 0.1938 0.3559 0.30 0.5861
1 0.4981 0.2934 2.88 0.0896
kbd 2 0.3204 0.2441 1.72 0.1893
3 0.3581 0.3108 1.33 0.2492
1 -1.4381 | 2.3446 0.38 0.5396
size Ib 2 -0.6948 1.6815 0.17 0.6794
7]t 744 3 0.1923 1.833 0.01 0.9165
A& 1 0.00351 | 0.2896 0.00 0.9903
all 2 0.2968 0.2402 1.53 0.2166
3 -0.1129 | 0.3074 0.13 0.7135
Likelihood Ratio 700.47  Pr > ChiSq 1.000
- N : 351
- TEHF
AR IR FATA=1(457]) - S AR I EAPYA=2(657])
- Q) AARE AHFALA=3(477) - Ul AR AR TR A =4(19471)
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ABSTRACT

A Study on the Market Capitalization Rate of Office Building and

Investment Preference

Lee, Dong—Joon
Major in Real Estate
Dept. of Economics & Real Estate

Graduate School, Hansung University

Office building market can be divided into leasing market and asset
markets can be divided into. The important indicators for leasing
market are rent and vacancy rate and capitalization rate has been used
as important indicator for asset market.

The capitalization rate is a key indicator which shows the rate of
investment return that impacts the investors’ decision making. The
trends and changes of office building investment can be predicted using
capitalization rate and also various economic variables.

The specialized institutions in office buildings announce the
capitalization rate of overall Seoul area such as CBD, GBD, and YBD
every quarter. However, those are a simple average of sales price and
expected rate of return. The government also announces the
capitalization rate which the appraisers subjectively assessed price. In

this way, the capitalization rate has evaluated by the appraisers and
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simply averaged the rate without concern of physical characteristics of
the individual office buildings. It is hard to say that whether the right
information has delivered to the investors since there was sampling
error or bias to evaluate the capitalization rate. Therefore, the study of
representative and average capitalization rate is needed which can be
reflected to the real estate market.

In this study, hedonic price index model has used to examine the
characteristics of office buildings to control the differences of
capitalization rate. Then, estimated the average and representative
market capitalization rate and examined the relationship between
macroeconomic variables using the time series.

Investment principals and preferences have studied within logit model
and the spread of capitalization rate which i1s the differences between
quarterly capitalization rate that applied during the actual sales period
and quarterly estimated market capitalization rate.

Derived through the process of the comprehensive results of this
study are as follows.

First of all, through office building market capitalization rate study,
the components of capitalization rate which are risk premium and
expectation of rent and sales price, can be affected by the buildings
where the vacancy risk, potential development site, or sales type could
be the variables to the physical properties that has investigated.

Second, the quarterly market -capitalization rate has compared
between the determinants of the average estimated coefficient of each
variable by 1999.4Q as a baseline and used expected coefficient as
dummy for each quarter. The result showed that the weighted average
capitalization rate by gross floor area and the simply averaged the
capitalization rate did not presume the exact market period.

Third, in this study, with an estimated market capitalization rate and
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macroeconomic variables are closely related that statistically significant
at the level of vacancy rates showed positive (+), and credit spreads,
number of white collar employees, and the money supply showed
negative (-) in the range of significant market capitalization rate.

Fourth, foreign investors were sensitive to the capitalization rate and
prefer to have high rate was found after the office building investment
tendency analysis.

Fifth, an indirect way of investing primarily used for investments are
listed that sensitive to capitalization rate and high rate would be
preferred but high rate preference tendency analyzed low that showed
no relationship.

Lastly, investment model analysis which based on the major investor
showed that only cares the foreign capital’s indirect investment and
direct invest way and prefers the high rate.

Market myths assumed the result that foreign capital prefers the
high capitalization rate but the argument of high rate preferred from
direct investment was not found. However, only foreign -capitalist
desires to have higher rate among direct investments. The preference
level of high capitalization rate identified depending on the major
investor rather than investment approaches. Also, foreign -capitalist

cares operation cash flow more than domestic capital.

Key Words : OfficeBuilding,CapitalizationRate,

InvestmentPreference,hedonic price index model.
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