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Diversified Investment of Commercial Real Estate Assets
— Focused on Office Building and Retail Real Estate Markets in Seoul -

Park, Jongkwon', Jun, Jaebum"
"Department of Real Estate, Kangwon National University

Abstract : This paper is to understand investment's efficiency and performance of commercial real estate assets diversified
by use and district. To do so, this paper divides two different commercial real estate markets(office build market
and retail real estate market) in Seoul city by district into "GBD(Gangnam Business District), YBD(Yeouido Business
District), and CBD(Central Business District)" and "GBD(Gangnam Business District), SBD(Shinchon Business District),
and CBD(Central Business District)" respectively, configures these districts each other to structure portfolios as its
portion varies based on Markowitz's Mean—Variance principle, and looks at risk—return relationship of portfolios to
find out efficiency, performance, and optimal investment chosen based upon Sharpe's Performance Index, As a result,
the portfolio configured by "10 to 30% of office building asset at CBD" and "70 to 90% of retail real estate asset at CBD"
is shown to be the most optimal, suggesting the highest quarterly Sharpe's performance index of 2.7118~2.7776 with
quarterly rate of return of 1,826%~1.838% and quarterly standard deviation of 0,573~0,589, Furthermore, it is obvious
that diversified portfolio configured by use(office—retail) shows better investment performance than that by district with
same type of asset(office—office or retail—retail). Finally, results driven from this research will play an important role to
stimulate real estate and construction markets through enlarging ideas as to diversified investment by use and district
on real estate indirect investment products,

Keywords : Commercial Real Estate Market, Diversified Investment, Sharpe's Performance Index, Office Building
Market, Retail Real Estate Market, Seoul City
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Business District), Z18]al =A1H(CBD: Central Business
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Gangnam Business District), U} - A123(SBD: Shinchon
Business District), 12|31 =A]H(CBD: Central Business
District) 0.2 % 67112] Bo|cl (Fig. 1 & Fig, 2).
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Fig. 2. Three Retail Real Estate Markets in Seoul
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ZAF AAFQ] ZF A9l 7HHU(GBD: Gangnam Business
District), =41#(CBD: Central Business District), Z12]1L v}

3 - A1=A(SBD: Sinchon Business District)] 7|2 AR IE-L
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Table 1. General Data Set of Office Building & Retail Real Estate
Markets in Seoul

Number of [ Number of | Average of
Buildings | Floors | Floor Area(m)
GBD (Subtotal) 136 10.6 7,520
Gangnamdaero 15 13.0 8,509
Dosandaero 10 9.6 6,346
Seocho 39 7.8 3,527
Sinsa 12 9.3 7,157
Teheranno 60 12.3 10,136
YBD (Subtotal) 46 12.7 16,603
OTf@e Gongdeok Station 7 15.6 20,721
mlrigg Yeouido 21 14.4 23,158
in Seoul Yeongdeungpo 18 9.4 7,354
CBD (Subtotal) 96 10.5 9,226
Gwanghwamun 17 11.6 11,763
Dongdaemun 17 9.1 4,472
Myeongdong 18 11.9 8,917
Seoul station 13 131 18,515
Jongno 13 14.4 23,614
Chungmuro 18 9.7 4,521
GBD (Subtotal) 117 5.1 1,125
Gangnamdaero 28 5.3 1,398
Retail Real Dosandaero 1 5.1 1,061
ME:::;S Seocho 13 5.3 1,053
in Seoul Sinsa 22 4.7 861
Apgujeong 18 5.2 1,246
Cheongdam 11 4.9 1,145




Number of | Number of | Average of

Buildings | Floors | Floor Area(m)
Teheranno 14 5.1 937
SBD (Subtotal) 64 4.7 695
Gongdeok Station 14 41 634
Sinchon 30 4.9 749
Retail Real | Hongdae&Hapjeong 20 4.7 659
Estate CBD (Subtotal) 136 4.5 653
Markets Gwanghwamun 29 4.6 730
in Seoul Dongdaemun 28 4.3 606
Myeongdong 21 4.7 837
Seoul station 22 4.5 624
Jongno 25 4.7 585
Chungmuro I 41 432

% Data: Ministry of Land, Infrastructure, and Transport & Korea Appraisal
Board(2014)
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1 A)710171% slcHLeasing Trends Survey of Commercial
Real Estate Market 2009). 0] 30|, Ex|=2|E-2 A3} 5}
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—Return of Office_GBD(Quarterly)—Return of Office_YBD(Quarterly) —Return of Office_CBD(Quarterly)
—Return of Retail_GBD(Quarterly) —Return of Retail_SBD(Quarterly) —Return of Retail_CBD(Quarterly)

Fig. 3. Investment Returns of 6 Underlying Assets by Use & District
(Leasing Trends Survey of Commercial Real Estate Market 2009~2014)
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2 A7} A (Leasing Trends Survey of Commercial
Real Estate Market 2010)3}0] 2w A A3} Anf& HEA)
A FAlEo] S7H7] wjZoltt, Bhde] 2012 3+
7oz A&AIWe] QA g} A8 gk APge] &
A=l Eo] AA| sG] o= A7 I-AIE QIg FA
29| 915, AR st Te]ar AR Fafo] whE o
7] 9] Z=7HLeasing Trends Survey of Commercial Real
Estate Market 2012)2} 34| 2294 A1) B3t v} =]
AAIAEC] sfaP ol w2 2] @ BEapE)r) ofskE 9l
=

E3L o] 7|7t ske] FAMYE AvEE eujA Y

o] E7]"H Sharpe A|=of| $lo] Al F-gAMA1%H1.9708)0]
A H(1,9989) X ch 1A He-2 o 4= UtHTable 22}

Fig. 4). J2)a1 £7]'H HitrelE2 YBDHEY (1.93%)9] &
g A digo] 7R A9 (el &0 HEHA}) JA] 2.9

29 % 714 ok Sharpe 247k CEDEY HER: 28
2 slelat 4 igick, 3, CEDUYY 23 AP by
3 Sharpe A8 A1 T4} AL, @9 917 Tl -2
8ol 7P Etov], Avkg HEA A1GS] S, CBDA|
2 BB 2 90,0060 A} 7}
A %2 Sharpe 2158 AM3HIck

cheol TS 4G BEAY T U WY TER

2loE 5] sl 7 At 1k ARAIE welptoe
M AHEAS] 71sdE Bl She AloltiTable 3). o1& ¢
&, @y ¥ A1%ke] GBD, YBD, Z12)1 CBDU S} 4]
& 54k A9| GBD, CBD, Z12]31 SBDUY AAFE 71
A B4 AAlEk e, 1 Ad), GBDAYL] 2.5
2 g7t GBDEA Q] 2wg- K54 AP 1ko] AdiAr)
0.90081] “JHAIRE A 7Hg E3kem GBDUY 9| 23]
2 g3 CBDAEY ] 4l FosAk A 2] Al
7P S22 ACFAR 1 0.60150)& & 4 AU 3 2

Lu

Table 2. Basic Data Set

Average Rate of Risk
Return (Standard Deviation) Pl
(Quarterly) (Quarterly)
GBD 1.55% 0.007986 1.6409
Office | YBD 1.93% 0.008227 2.0548
Market | cBD 1.81% 0.006825 2.3010
Average 1.76% 0.007679 1.9989
GBD 1.49% 0.008951 1.3970
Retail | SBD 1.52% 0.006844 1.8709
Markett| cBD 1.84% 0.006052 2.6445
Average 1.62% 0.007282 1.9708

5) 2012 10 119 T3 58-529) 98] fhaxo]| w=w ZA

5 3.0%—2.4%= 5}oFE.
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Fig. 4. Basic Data Set
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of| JERHIL o] FollA| FE&A ZEE|O|E Table 40]] Ae] Y
efstoict.

], HH oA o] §-87 LEE|o)9] S 4
HEH O GBDe} O YBDHHL O GBDHY 10~60%%}
O_YBDHY 40~90%2] vl &= 7319 o, &4 =&
Elo}E BojFgr) o] uf, Sharpe X4 1.8505~2.0283
o] H}E A Table 29] Q3| 7iH Z}AE] Sharpe A4
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Fig. 5. Portfolios with Office Building Markets in Seoul

ol O GBDAUA(1.6409)7 O YBDHE(2.0548)2] H3+l
1.8478%t} =7 YLK (Table 4) ZEZ]| 0] BxMJ17t
6]:&]—1:,_]04 o gl oFr A o]oﬁ;].

EAE, O_YBDS} O_CBDHESo|| oJgt xEZ| 0]
A A, O YBDAY 10~90%2} O CBDES 10~90%2] 4
°F HE 7§87 ZRE|O}E HolE o Sharpe A4S
EQ & Fxo] Juks AwEr, O YBDHEH(2.0548)7 O
CBDH(2.3010)9] H+#gkl 2.1779kKch =74 vehd O
YBDHY 10~70%%} O CBDHEY 30~90%2] HI&E ZEZ
2 5 4/J519E o Sharpe A7} 2 2246~2.34942]
= BRI Y EISLo O YBDHY O] FAMISE =
ULFE O 2 BAMIE Bl ﬁ% gRelgk 4= A3
o} E3H O_YBDO} O CBDAYS] ZEZE| Q9] 442 @

s de ) el e B SR ne
A 78 LEeEofe} 3 5 glek
A o] A1 212 o] 3e) B FolH O_YED

Aelo] 7%, e} Aol Axfali o i WA Wa e

Table 4. Configurations of Efficient Portfolios with Office Building
Markets in Seoul

Ratio(%) Portfolio's Portfolio's Bisk Portfolio's
Return(%) |(Standard Deviation) Pl

Table 3. Correlation Coefficient between 6 Underlying Assets by 10 | 90 1.889 0.00813 2.0283
Use & District 20 | 80 1.851 0.00805 2.0017
Office | Office | Office Retail Retail Retail (_) (_) 30|70 1.813 0.00798 1.8705
GBD YBD CBD GBD SBD CBD GBD | YBD | 40 | 60 1.775 0.00793 1.9349
Office GBD | 1.000 50 | 50 1.736 0.00790 1.8948
Office YBD | 0.899 1.000 60 | 40 1.698 0.00788 1.8505
Office CBD | 0.835 | 0.755 | 1.000 10 | 90 1.822 0.00679 2.3328
Retail GBD | 0.901 | 0.901 | 0.766 | 1.000 20 | 80 1.834 0.00679 2.3486
Retail SBD | 0.893 | 0.875 | 0.836 | 0.837 | 1.000 30 | 70 1.846 0.00684 2.3494
Retail CBD | 0.602 | 0.624 | 0.618 | 0.621 | 0.787 | 1.000 ar 40 | 60 1.857 0.00692 2.3359
- - | 50|50 1.869 0.00705 2.3093
VBD | CBD 60 | 40 1.880 0.00722 2.2715
6) Qu 2 WIga} 4nj g HIEA AARe] Yo7 BE-S uby] 95 ©.9) 70 | 30 1.892 0.00743 2.2246
2 g o] g, Ao S OfuceA OFARl O &, 4§ Faitol 80 | 20 1.904 0.00767 2.1708
3% A9 sFoll Retail®] oFARRI R & 2] 718110 9| 10| 1.915 0.00793 21122
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SEASE IR S i

71 A3 REZL Q9] P-4 E AIE BH—E
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Fig. 6. Portfolios with Retail Real Estate Markets in Seoul
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Table 5. Configurations of Efficient Portfolios with Retail Real Estate
Markets in Seoul

Ratio Portfolio's Portfolio's Risk Portfolio's
R-SBD | R-CBD | Return(%) |(Standard Deviation) Pl
10% 90% 1.809 0.00600 2.6154
20% 80% 1.777 0.00598 2.5718

&< Holal gler R .SBD}F R CBDUYQ] ZA$o= R
SBDHEH ] AHE 30~90%2} R CBDHE Q] Au)&
o] 10~70%%) W, $3BI] BEAQ HEZ00] 74
2 opu} T o] AR sEshs R SBDAEYS]
*ﬂﬂ]% 10~20%<} R CBDi‘ﬁ——I FAAHE0] 80~90%%1 73
S0l $1l0] f30] AR4E S0l BE Z7K5IL Qo]
%@i‘/}”} 57 ZEE|0)9 BES Holal Qirt E3H
Table 52} 0] Sharpe A|4= HA|, Z+ vl&of| tfsto] Z}2}
2. 571831} 2.61549] 3r2 A9 R SBDAA(1.8709)7 R CBD
U(2.6445) HH O] Hat Sharpe A5 7hel 2.2577HL} =
71] UER} Anflg FaAk Zike] fod XEZR|Q F4d0
ZRE HEZ o2 EXI) SRS Aw Eolgk 4= Q)
=t o]e} & A= AR R R CBDUY o] F=ta} Uk
SozuEo] ool P F712 <ls) Arjsast ol
27} 5] st QIola FAE ERF Ak FEA A
9] 3 Y 5 7P 23tem (Leasing Trends Survey of
Commercial Real Estate Market 2011~2014), R SBDH
oAx] Ap3te] FA]e] i) kst Qltire] 4w it
O] HEIRt QA s uo 2 JUBE RIS 4405
1 Q= AFBKLeasing Trends Survey of Commercial Real
Estate Market 2014)0|317] tj&.0 & shekzct
1= AR A RSAF KA 2Bt
&t EE’E |2
Akl ofgt deE &9t &2
w4 Wgol O GBD, O YBD,

r
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#-0_YBD -R_GBD
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Fig. 7. Portfolios with Office Building—Retail Real Estate Markets in Seoul
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Table 6. Configurations of Efficient Portfolios with Office Building—

Retail Real Estate Markets in Seoul

Ratio(%) Portfolio's Portfolio's F_ﬁgk Portfolio's
Return(%) |(Standard Deviation) P,

10 | 90 1.526 0.00688 1.8693
20 | 80 1.528 0.00694 1.8573
30 | 70 1.531 0.00701 1.8406
o R 40 | 60 1.533 0.00711 1.8199
= - |50 |50 1.535 0.00722 1.7954
GBD | SBD 60 | 40 1.537 0.00734 1.7678
70 | 30 1.540 0.00748 1.7376
80 | 20 1.542 0.00764 1.7063
90 | 10 1.544 0.00780 1.6714
(0] R | 10|90 1.811 0.00596 2.6363
GED CgD 20 | 80 1.782 0.00594 2.5958
10 | 90 1.564 0.00689 1.9222
20 | 80 1.604 0.00696 1.9609
30| 70 1.645 0.00705 1.9926
0 R 40 | 60 1.685 0.00716 2.0174
- - | 50|50 1.725 0.00730 2.0358
YBD | SBD 60 | 40 1.766 0.00745 2.0483
70 | 30 1.806 0.00762 2.0554
80 | 20 1.846 0.00781 2.0578
90 | 10 1.886 0.00801 2.0560
10 | 90 1.849 0.00599 2.6851
20 | 80 1.858 0.00601 2.6937
30| 70 1.866 0.00609 2.6714
0 R 40 | 60 1.875 0.00624 2.6212
- - | 50|50 1.884 0.00645 2.5486
YBD | CBD 60 | 40 1.892 0.00672 2.4598
70 | 30 1.901 0.00704 2.3610
80 | 20 1.909 0.00740 2.2573
90 | 10 1.918 0.00780 2.1529
50 | 50 1.667 0.00655 2.1807
0 R 60 | 40 1.696 0.00656 2.2212
- - | 70|30 1.725 0.00659 2.2536
CBD | SBD 80 | 20 1.753 0.00665 2.2778
90 | 10 1.782 0.00672 2.2939
o R 10 | 90 1.838 0.00589 2.7118
- - 120180 1.835 0.00579 2.7572
CBD | CBD 30| 70 1.832 0.00573 2.7776

83l O CBDAYY} Aujl8 BE5AF A% R GBD, R

SBD, 18]l R CBDHAYE o83t F 9719 8= ¢ Y
9 59l TEZ| 02 14519
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7123l Table 6&

RO Fig 7& o] LEZZQ
82 TEE|Y]

of 742 Aefsto] @ Flole,
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o] 10~20%2} 80~90% ¥ w, O CBD$} R SBDAEo|| 2
gk LEZ Q9] ZPof= ZHzhe] SHdulgo] 50~90%2t
10~50% & o, 12]31 O CBDS} R CBDHES 0] oJ3h E:g—
2] 2.9] 74, Z¥7re] SHgulEo] 10~30%2t T0~90% 4 ),
ae7% rLiElcﬂoLo_ o = )i}

Sharpe A45 EHE eu|A Uy ARRS] o} 48
FsAh A fYe] ZEZED] Qo tigh FAMYIE A
™ O GBD(1,3970)¢+ R CBD(2.6445)#4, O CBD(2.3010)
o} R SBD(1,8709)44, 18|31 O CBD(2.3010)¢+ R
CBD(©.6445) 002 18t 53} LEZT| 90| AL mT

70 B Sharpe A|4=9] Hw4kel 21427, 2.0860, 1]
L 2,4728% AJ3lete] LEZE Q0] 0 Q3| FAA
7} AR Q-2 Bolsl 2= Qlirt

o|F FollA O CBDC R CBDHYo| o5t 23 ZEE
@0 A, ZF AR g E]Eo] 7474 10~30%%}
70~90%Y 1q1 2.71118~2,7776 §1919] =2 422 Sharpe
AeE AY & TEEYE FolA 7P =& TRV
£ AXsl=tl(Fig, 7oAl 25 AdRke] 24 25), o=
oA IFRE HiE O CBDAEYQ] =2 2] RS A
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HjEko 2 g Qb Ael IR Y e TAE Yo s o
Fct,
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0] SgulE-E CBDUA 9] L34 1Y 10~30%2}F CBDH
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Fig. 8. Total Portfolios with Office Building—Retail Real Estate
Markets in Seoul
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Fig. 9. Portfolios by Use or District with Sharpe's Performance
Index more than 2.0
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Table 7. Portfolios by Use or District with Sharpe's Performance
Index more than 2.0

Average Risk
Return (Standard Deviation) Fls
Portfolios by Use o
(Office-Retail) 1.78% 0.00656 2.3741
Portfolios by District o
(With Same Use) 1.77% 0.00678 2.2804
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