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Analysis of Value for Ownership Conversion in the Public
Rental Housing REITs According to Real Option
Scenarios Reflecting Macroeconomic Variables

XUAN Meiyu' + Jang, Mi Kyoung® - QUAN Junlong' + Kim, JuHyong®
"Department of Architectural Engineering, Hanyang University
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Abstract : The recently introduced public rental housing REITs was just different the business structure from the existing
public rental housing system and the basic supply system is the same, So the ownership conversion for public house
over 10 years rental duration is possible after half of the obligated rental duration according to the agreement between
lessor and lessee. However rental business operators are likely to have a negative attitude to the early ownership
conversion because of less expected profit, Thus, there is a need for an analysis of proper early ownership conversion
moment that can achieve public purposes while ensuring the profitability of public rental housing REITs, In this study,
the characteristics of the ownership conversion rights that can lessee to exercise considered to be options, Also the
nature of ‘REITS’, ‘public rental housing REITS' is considered to be affected by the macroeconomic variables, Thus, this
study analyzed the value for ownership conversion in the public rental housing REITs according to real option scenarios
reflecting macroeconomic variables, As a result, according to the change of the variation rate of the macroeconomic
variables, it was found that with adjustable early ownership conversion time using the DCF(Discounted Cash Flow)
model, Therefore, it is possible to ensure profitability of early ownership conversion by predicting the variation of
variables,

Keywords : Public Rental Housing REITs, Ownership Conversion, Real Option, Binomial Option Value, Macroeconomic
Variable
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Table 1. Target analysis condition

(Unit: 1000won)
Target Al A2 B
Housing type Dongtan 74A|Dongtan 84A| Incheon 59B
Deposit 65,000 80,000 43,500
Monthly rent 650 720 470

Increment of rent and

Oy
deposition rate 5% for every 2 years

Housing price based on

the announcement date 122,617

139,191 110,174

Estimated moving—in date February 2017 December 2017

Date for ownership

conversion availability February 2022

February 2022

Market price based on the

announcement date adjacent 2,940,000

3,110,000
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. Gyeong gi-do, Incheon, 7_1 pinty |
Scenario Remarks Hwasong-si Namdong-gu 2 v
: il QL QlAle] 40) 1 Hal o],
1-1 0.8 times 7.76 6.40
1-2 |1.0 times(Standard) 9.7 8.0 Table 5. The analysis of revenue structure of lessor and lessee
1-3 1.5 times 14.55 12.00 by ownership conversion time of A1 type housing
1-4 2.0 times 19.40 16.00
(Unit: 1000won)
* Kookmin Bank monthly housing price trend (Lim et al,, 2015) Ownership
X X 0 year | 1year |2 years|3 years|4 years|5 years
Conversion time
Table 3. Scenario2: COFIX fluctuation rate change Deposit(a) 71.663 | 75.246 | 75.246 | 79.008 | 79.008 | 79.008
. COFIX COFIX
Scenario Remarks (15.03 standard) (15.09 standard) Rental Amount(b) | 49,179 | 58,208 | 67,238 | 76,719 | 86,200 | 86,200
2-1 0.8 times 5.79 6.57 i
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price(d) (cx90%) ’ ’ ’ ’ ’ ’
2—4 2.0 times 14.48 16.42

* Korea Federation of Banks COFIX disclosure materials (2015)
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3-3 1.5 times 9.26 9.66 6.95
34 2.0 times 12.34 12.88 9.26

* Statistics Korealconsumer price index’s] (2015)
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Lessee payment(e)
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Table 6. The analysis of revenue structure of lessor and lessee
by ownership conversion time of A2 type housing

(Unit: 1000won)

Ownership
T e 0 year | 1year |2 years|3 years |4 years|5 years
Deposit(a) 88,200 | 92,610 | 92,610 | 97,241 | 97,241 |97,241

Rental Amount(b) | 54,475 | 64,477 | 74,479 | 84,981 | 95,483 | 95,483

Market price

, 296,376|305,200(312,231(320,474|328,935(337,619
Adjacent (c)

Ownership conversion

price(d) (% 90%) 266,738|273,780|281,008|288,427|296,047/303,857

Lessor earning

—35,586|—22,953| —5,723| 7,567 | 25,684 |33,499
(c—e—b)

Lessee profit(e)

(d-a) 63,362 | 58,553 | 49,354 | 44,307 | 34,651 35,519

Lessee payment(e)

(d-a) 178,538|181,170|188,398|191,186|198,801[206,616

Table 7. The analysis of revenue structure of lessor and lessee
by ownership conversion time of B type housing

(Unit: 1000won)

Ownership
O - 0 year | 1year |2 years|3 years|4 years|5 years
Deposit(a) 47,959 | 50,357 50,357 | 52,875 | 52,875 | 52,875

Rental Amount(b) | 35,560 | 42,089 | 48,618 | 55,474 | 62,329 | 62,329

Market price

. 220,206|226,019]231,986/238,111(244,397|250,849
Adjacent (c)

Ownership conversion

price(d) (¢ % 90%) 198,185|203,417(208,788/214,300|219,957| 225,764

Lessor earning

43,048 | 52,411 |1 64,310 74,160 | 86,673 | 92,825
(c—e—b)

Lessee profit(e)

(d-a) 34,416 | 30,869 | 24,937 | 21,212 | 14,985 | 15,630

Lessee payment(e)

(d-a) 160,227|153,064(158,431|161,425|167,083|172,889
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Table 8. The value analysis of real option scenario ownership

conversion

Scenario [Scenario detail Al A2 B
1-1 X O O

1-2 O O O

1 1-3 O O O
1-4 O O O

2-1 X X O

2-2 X X O

? 2-3 O O O
2-4 O O O

3-1 X X @)

3-2 X X O

’ 3-3 O O O
3-4 O O @)
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Table 9. Real option ownership conversion value analysis by
scenario: Al type

(Unit: 1000won)

Binomial

h DCF . ’ ’
option . Binomial ownership
. . lownership| . NPV }
Scenario | ownership . _loption value, . conversion
. _conversion| " . discount .
conversion timing discount option value
timing

1-2 lease 7th 13,708,757 | 2,315,305 | 11,393,451
18,642,806 |—11,139,562| 7,403,244
28,152,730 |—11,139,562| 17,031,168
2-3 lease 7th | lease 7th | 17,642,637 | 2,315,305 | 15,327,332
18,403,942 | 7,264,380 | 7,264,380
12,195,908 | 2,315,305 | 9,880,602

14,129,636 |—11,139,562| 2,990,074

1-3 lease 6th

1-4 lease 6th

2-4 lease 6th

3-3 lease 7th

3-4 lease 6th
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Table 10. Real option ownership conversion value analysis by
scenario: A2 type

(Unit: 1000won)

Binomial
) DCF . : .
option . Binomial ownership
. . |ownership| . NPV )
Scenario | ownership . loption valug, . conversion
.~ lconversion| " . discount .
conversion| . * discount option value
- timing
timing
1-2 lease 7th 10,467,275 | —4,894,581 | 5,572,694
1-3 lease 7th 29,064,931 | —4,894,581 | 24,170,350
1-4 lease 6th 28,429,086 |—20,148,751| 8,280,336

2-3 lease 7th | lease 8th | 14,900,793 | —4,894,581 | 10,006,212
28,792,574 | —4,894,581 | 23,897,993
8,755,976 | —4,894,5681 | 3,861,395
20,547,741 | —4,894,581 | 15,653,160

2—-4 lease 7th

3-3 lease 7th

3-4 lease 7th

B= DCF 24oflAe o) 51dxke] 27]dgrigto] Ak
o] otal detERlen ojnf 4% NPVEH ENPVE
7RI7E 2 AR AV El e AluE] 2= Table 113} 2k,

Table 11. Real option ownership conversion value analysis by
scenario: B type

(Unit: 1000won)

Binomial
. DCF . . .
option ; Binomial ownership
. ._|ownership| .. NPV X
Scenario | ownership . loption value, . conversion
. lconversion| " . discount .
conversion| ,. discount option value
- timing
timing
1-2 lease 5th 39,570,638 | 38,786,784 | 783,854
2-3 lease 5th 39,729,526 | 38,786,784 | 942,742
lease 5th
2—4 lease 5th 41,972,815 | 38,786,784 | 3,186,032
3-4 lease 6th 47,973,791 | 46,088,533 | 1,965,259
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