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Abstract

The superficies investment decision faces challenging future uncertainties. It possesses a
sequence of decisions including bid-or-not, product planning, and timing selection. In each
stage, high risk choices must be made in prior to realization of uncertain events under which
benefits are marginal because the superficies are not perceived as high value due to traditional
land ownership thinking in Taiwan. The current practice relies on expert experiences and thus
demands a comprehensive decision analysis model that supports high decision quality.
Therefore, this study aims to develop a UNISON decision analysis framework that integrates
qualitative scenario planning and quantitative decision tree analysis to evaluate multi-stage

ERCER-F - F 5 3yl BB FIF 7 2 (E-mail: ricky9231@gmai|.com)
PRE AR S EFE S R Foa (W 11100 A F - BO56 B 9 T 350 (02) 2311-1531
# 3403 > E-mail: jzwu@scu.edu.tw) °

416



FREY F g TR P RAEBEF LRSS

superficies alternatives. This study specially applies the min-max regret concept in the
multi-stage decision so that the uncertainties of superficies decisions can be handled. A case
study result shows that it would be better if the case company has not decided to bid the
superficies and to invest in the following real estate projects which turned out a negative impact.
This case study shows the viability of the proposed model to superficies practice.

Keywords: Superficies, UNISON decision analysis framework, Scenario planning, Influence
diagram, Decision tree.
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§530060] 0 | 2 §2,233.98] 0 i [ 59.807.14| -19,0337| 28,895.70
9079240] 0 | % §7,80047] 0 i [26390.75| 2486557 | 28,895.70
27,00008| 27,00003] 1 000 2314052] 1| ¢ 000 _ i 0.00| 40673.76| 26,438.08
6510510 -65,10510] 1 38526] 6176382 1 Fl 000] 1525.19] 26,438.08
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FET L Er TRES LS B AR AR
m | R L e S N P TEE S S 7] P I DR ok A o bkl IV PSR 8 Y PR R 2 S R N .
i T IR 1 Rl I SR AR | nae [ween 2 Rl R i L R
i 4,170.00 65,105.10 | - 4| ¢ 4 0.00 219367 1 |--*#= | 62,730.00 329.11| 1,714.86 s 0.00| 6,45021| 1 e 0.00| 4 0.00 | 70,454.64 | 24,739.37
65,105.10 ¢ - | 2869187 -28691.87| 1 |#cA - 4| 1,714.86|-24,85537| 1 -4 0.00 | 38,723.30 | 24,739.37
65,105.10 ¢ ES 64,725.01 | -64,72501| 1 & ES 0.00-61,37855| 1 i 0.00 | 1,703.41 | 24,739.37
- - 1,92276| 0 - 6,17562| 0 |F+:f4 27833 4+ 278.33 | 70,176.32 | 25,017.70
- - -28,962.78 | 0 ¢ - -25,129.97( 0 - 278.33 | 38,444.98 | 25,017.70
- - -64,995.92( 0 - -61,653.15[ 0 ES 278.33 | 1,425.08 | 25,017.70
- - 1,964.76 | 0 - 621819 0 |[fzis & 23517 4 235.17 | 70,219.47 | 24,974.55
- - -28,920.78 | 0 - -25,087.39| 0 - A 235.17 | 38,488.13 | 24,974.55
- - -64,95391( 0 - -61,61057( 0 ES 235.17 | 1,468.23 | 24,974.55
- - -1,904.16| 0 | ¢ x| 62,730.00 329.11 | 4,468.34 s 4,153.56 | 2,296.66 | 1 ife 0.00 [ 4 0.00 | 66,244.60 | 24,692.07
- - -31,408.41| 0 | #A - 4| 4,468.34|-27,60885] 1 - A 0.00 | 35,932.38 | 24,692.07
- - -65,830.04( 0 - ES 1,120.06 [ -62,498.61 | 1 ES 0.00 568.12 | 24,692.07
- - -2,175.07] 0 - 2,022.06| 0 |#Ffa 27833 4 278.33 | 65,966.27 | 24,970.40
- - -31,679.32| 0 ¢ - -27,88345| 0 - 4 278.33 | 35,654.05 | 24,970.40
- - -66,100.95| 0 - -62,77321( 0 £ 278.33 289.79 | 24,970.40
- - -2,133.07] 0 - 2,064.64| 0 |£iFis g 23517 4 235.17 | 66,009.43 | 24,927.25
- - -31,637.32| 0 - -27,840.87| 0 - 4 235.17 | 35,697.20 | 24,927.25
- - -66,058.94 0 - -62,730.63| 0 ES 235.17 332.94 | 24,927.25
- - -5,35364| 0 | =3 | 62,730.00 329.11 | 7,649.95 ¥ 7,649.95| -1199.73| 1 Fh 0.00 | 4 0.00 | 62,700.66 | 23,978.65
- - -33,47659| 0 |#cA - 4& | 6,564.65]-29,705.16 | 1 - iR 0.00 | 33,807.56 | 23,978.65
- - -66,286.71| 0 & ES 1,582.95 [-62,961.50 | 1 £ 0.00 98.93 | 23,978.65
- - -5,61954| 0 - -1,469.25| 0 [#Ed#E 273.18 | 4 273.18 | 62,427.48 | 24,251.83
- - -33,74250| 0 ¢ - -29,974.68 | 0 - iR 273.18 | 33,534.37 | 24,251.83
- - -66,552.61 | 0 - -63,231.02 0 ES 273.18 -174.25 | 24,251.83
- - -5,581.29| 0 - -1,43048 | 0 |xis @ 233.89( 4 233.89 | 62,466.77 | 24,212.54
- - -33,704.25( 0 - -29,93591( 0 - iR 233.89 | 33,573.67 | 24,212.54
- - -66,514.37( 0 - -63,192.25( 0 ES 233.89 -134.95 | 24,212.54
- - -80,59335| 0 |iF | 62,730.00 538.54  6,450.21 - -77,462.70( 0 dife 59,897.14 | 4+ |14,387.21 |-14,387.21 | 28,895.70
- - -85,300.60 | 0 |3 = - -82,233.98| 0 - 4% |59,897.14 |-19,223.37 | 28,895.70
- - -90,79240| 0 5 ¢ - -87,80047( 0 4 | 26,390.75 |-24,865.57 | 28,895.70
- - -27,000.03| 0 -4 0.00 |-23,140.52| 1 e 0.00 | - 4& 0.00 | 40,673.76 | 26,438.08
- - -65,105.10( 0 ES 385.26 [ -61,763.82 | 1 000 % 0.00 | 1,525.19 | 26,438.08
65,105.10 | £ [ NA 4,170.00 -417000| 1 | H# 0.00 0.00 000 i | NA 000 1 NA 0.00| NA 0.00 0.00 0.00
*2 R 0.00 2,193.67 | NA [ NA 0.00 0.00] 1 NA 0.00 0.00 0.00] ® | NA 0.00] 1 NA 0.00] NA 0.00 0.00 0.00
Bl7 233 %52 ik 5 A 15 B (5 B 6)
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AR | MEGEAEE o | RAR R A& | L, R g [ | # L (HeARE[HE ], B 1. o
E: " B B3 iy *;1 ;?;;]LZ 13 ;élﬂ [N /L;\J %; Bak PK; £ pr | %; S&;;;JLI 2 4 %ﬂ g /&ii R BN lfﬁl i; Wisl | #eEl | me

P& |4,170.00 4 - - 2,193.67| 0 | -]-* | 62,730.00( 329.11| 61,378.55| *¢ +F 0.00 6,450.21) 1 ks 0.00| 4% 0.00 70,454.64| 24,739.37
- - -28,691.87| 0 | #& A — dr 1,714.86 -24,855.37( 1 — dr 0.00| 38,723.30| 24,739.37

- - -64,725.01] 0 s ES 0.00 -61,378.55[ 1 ES 0.00 1,703.41| 24,739.37

- - 1,922.76| 0 - 6,175.62| 0 |@#2f4 278.33| 4 278.33| 70,176.32| 25,017.70

- - -28,962.78| 0 - -25,129.97 0 — dr 278.33| 38,444.98| 25,017.70

- - -64,995.92| 0 - -61,653.15| 0 ES 278.33 1,425.08| 25,017.70

- - 1,964.76| 0 - 6,218.19] 0 [k 8 235.17| 4+ 235.17| 70,219.47| 24,974.55

- - -28,920.78| 0 - -25,087.39] 0 — g 235.17| 38,488.13| 24,974.55

- - -64,953.91| 0 - -61,610.57] 0 ES 235.17 1,468.23| 24,974.55

- - -28,691.87| 0 M | - 4g | 24,855.37 -24,855.37| 1 LR 0.00| - #& 0.00| 38,723.30| 24,739.37

- - -64,725.01] 0 ES 61,378.55 -61,378.55| 1 ES 0.00 1,703.41| 24,739.37

- - -1,579.98| 0 ¢ i | 62,730.00( 329.11| 62,170.03| *¢ 4 3,824.97 2,625.24| 1 LR 0.00| 4 0.00| 66,577.66| 24,359.01

- - -31,084.23| 0 | #cA - R 4,139.75 -27,280.26] 1 — R 0.00| 36,265.43| 24,359.01

- - -65,505.86] 0 = ES 791.47 -62,170.03] 1 ES 0.00 901.17| 24,359.01

- - -1,848.39] 0 - 2,353.19] 0 |#FzH8 275.76| 275.76| 66,301.90| 24,634.77

- - -31,352.64 0 - -27,552.32[ 0 - R 275.76| 35,989.68| 24,634.77

- - -65,774.26| 0 - -62,442.08[ 0 ES 275.76 625.42| 24,634.77

- - -1,808.26] 0 - 2,39386) 0 [£zist 234.53| 4 234.53| 66,343.13| 24,593.54

- - -31,312.51| 0 - -27,511.65[ 0 — dr 234.53| 36,030.90| 24,593.54

- - -65,734.14| 0 - -62,401.41( 0 ES 234.53 666.64| 24,593.54

- - -31,084.23] 0 M| - 4k | 27,280.26 -27,280.26| 1 e 0.00 - 4x 0.00| 36,265.43| 24,359.01

- - -65,505.86| 0 ES 62,170.03 -62,170.03] 1 ES 0.00 901.17| 24,359.01

- - -5,353.64] 0 + 4| 62,730.00( 329.11| 63,059.11| ¢ 4 7,649.95 -1,199.73] 1 8 0.00| 4+ 0.00| 62,700.66| 23,978.65

- - -33,476.59| 0 | #cA — A5 6,564.65 -29,705.16] 1 — A5 0.00| 33,807.56| 23,978.65

- - -66,286.71| 0 - ES 1,582.95 -62,961.50| 1 ES 0.00 98.93| 23,978.65

- - -5,619.54| 0 - -1,469.25| 0 |@#2de 273.18| 4+ 273.18| 62,427.48| 24,251.83

- - -33,742.50| 0 - -29,974.68| 0 — AR 273.18| 33,534.37| 24,251.83

- - -66,552.61| 0 - -63,231.02] 0 ES -98.93 -174.25| 24,251.83

- - -5,581.29] 0 - -1,43048] 0 |kx#Fis g 233.89| 4+ 233.89| 62,466.77| 24,212.54

- - -33,704.25| 0 - -29,935.91] 0 - R 233.89| 33,573.67| 24,212.54

- - -66,514.37| 0 - -63,192.25| 0 ES 174.25 -134.95| 24,212.54

- - -80,593.35| 0 | i | 62,730.00( 538.54| 6,450.21 ¢ - -77,462.70[ 0 e 59,897.14| 4+ | 14,387.21| -14,387.21| 28,895.70

- - -85,300.60] 0 | ;%= - -82,233.98 0 — 4r | 59,897.14| -19,223.37| 28,895.70

- - -90,792.40[ 0 Y - -87,800.47[ 0 % | 26,390.75| -24,865.57| 28,895.70

65,105.10 ¢ - g | 27,000.03| -27,000.03| 1 - 4 0.00 -23,140.52( 1 ks 0.00| - & 0.00| 40,673.76| 26,438.08
65,105.10 ¢ ES 65,105.10| -65,105.10] 1 ES 385.26 -61,763.82[ 1 ES 0.00f 1,525.19| 26,438.08
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FUE T E kro TR A R BE AR AR

TR o T R [ we | L. | ma el Ae ] . Ee Ay Frocy e R P B U TR I U R , .
i P g i | e [z | TS| g [ww| aar| ®O% * B smin| T2 | g | | o | BRI Gp| HEL | SRR asE
FAR 4,170.00 | 65,105.10 | — #x 4 +F 0.00 2,193.67 1 ] E 62,730.00 329.11 | 1,714.86 ¢ 4F 0.00 6,450.21 1 E-Y 0.00 4F 0.00 70,454.64 | 24,739.37
65,105.10 e — 4r | 28,691.87 | -28,691.87 1 WA — 4r 1,714.86 |-24,855.37 1 — dr 0.00 38,723.30 | 24,739.37
65,105.10 ° ES 64,725.01 | -64,725.01 1 ol ES 0.00 |-61,378.55 1 ES 0.00 1,703.41 | 24,739.37
- - 1,922.76 0 - 6,175.62 0 iFid g 278.33 4F 278.33 70,176.32 | 25,017.70
- - -28,962.78 0 - -25,129.97 0 & — A 278.33 38,444.98 | 25,017.70
- - -64,995.92 0 - -61,653.15 0 ES 278.33 1,425.08 | 25,017.70
- - 1,964.76 0 - 6,218.19 0 sha is 235.17 4 235.17 70,219.47 | 24,974.55
- - -28,920.78 0 - -25,087.39 0 i3 — Ar 235.17 38,488.13 | 24,974.55
- - -64,953.91 0 - -61,610.57 0 X 235.17 1,468.23 | 24,974.55
65,105.10 [ — 4r | 28,691.87 | -28,691.87 1 Y — AR 1,714.86 |-24,855.37 1 IR 0.00 | — 4& 0.00 38,723.30 | 24,739.37
65,105.10 Y ES 64,725.01 | -64,725.01 1 ES 0.00 |-61,378.55 1 ES 0.00 1,703.41 | 24,739.37
- - -1,904.16 0 ¥ LT 62,730.00 329.11 | 4,468.34 ° 45 4,153.56 2,296.66 1 TE & 0.00 43 0.00 66,244.60 | 24,692.07
- - -31,408.41 0 A — AL 4,468.34 | -27,608.85 1 — AL 0.00 35,932.38 | 24,692.07
- - -65,830.04 0 P ES 1,120.06 |[-62,498.61 1 ES 0.00 568.12 | 24,692.07
- - -2,175.07 0 - 2,022.06 0 B g 278.33 +F 278.33 65,966.27 | 24,970.40
- - -31,679.32 0 - -27,883.45 [0] & J 278.33 35,654.05 | 24,970.40
- - -66,100.95 0 - -62,773.21 0 278.33 289.79 | 24,970.40
- - -2,133.07 0 - 2,064.64 0 ki s 235.17 235.17 66,009.43 | 24,927.25
- - -31,637.32 0 - -27,840.87 0 & 235.17 35,697.20 | 24,927.25
- - -66,058.94 0 - -62,730.63 0 235.17 332.94 | 24,927.25
- - -31,408.41 0 i — AL 4,468.34 |-27,608.85 1 R & 35,932.38 | — 4z | 35,932.38 35,932.38 | 24,692.07
- - -65,830.04 0 ES 1,120.06 |[-62,498.61 1 ES 0.00 568.12 | 24,692.07
- - -5,353.64 0 R4 62,730.00 329.11 | 7,649.95 @ 47 7,649.95 | -1,199.73 1 Ei3 0.00 47 0.00 62,700.66 | 23,978.65
- - -33,476.59 0 WA — Ax 6,564.65 | -29,705.16 1 — AR 0.00 33,807.56 | 23,978.65
- - -66,286.71 0 o ES 1,582.95 [-62,961.50 1 ES 0.00 98.93 | 23,978.65
- - -5,619.54 0 - -1,469.25 0 iFid g 273.18 4F 273.18 62,427.48 | 24,251.83
- - -33,742.50 0 - -29,974.68 0 & — A 273.18 33,534.37 | 24,251.83
- - -66,552.61 0 - -63,231.02 0 ES 273.18 -174.25 | 24,251.83
- - -5,581.29 [0] - -1,430.48 0 Sha s 233.89 4F 233.89 62,466.77 | 24,212.54
- - -33,704.25 0 - -29,935.91 [0] & — 4R 233.89 33,573.67 | 24,212.54
- - -66,514.37 0 - -63,192.25 0 ES 233.89 -134.95 | 24,212.54
- - -33,476.59 0 = — AR 6,564.65 | -29,705.16 1 T Q—. 0.00 | — 4x 0.00 33,807.56 | 23,978.65
- - -66,286.71 0 ES 1,582.95 [-62,961.50 1 ES 0.00 98.93 | 23,978.65
- - -80,593.35 0 Ve 62,730.00 538.54 | 6,450.21 # - -77,462.70 0 RIE =R 59,897.14 43 14,387.21 | -14,387.21 | 28,895.70
- - -85,300.60 0 B - -82,233.98 0 — J4x | 59,897.14 | -19,223.37 | 28,895.70
- - -90,792.40 0 kY - -87,800.47 0 X 26,390.75 | -24,865.57 | 28,895.70
- - -27,000.03 0 — AL 0.00 |-23,140.52 1 e i 0.00 40,673.76 | 26,438.08
- - -65,105.10 0 ES 385.26 |-61,763.82 1 0.00 1,525.19 | 26,438.08
- - -27,000.03 0 Y — 4x 0.00 | -23,140.52 1 if 8 0.00 40,673.76 | 26,438.08
- - -69,219.15 ] ES 4,555.26 |-65,933.82 1 0.00 1,525.19 | 26,438.08
65,830.04 ES - - 28,691.87 | -28,691.87 [0] o] 62,730.00 329.11 |61,378.55 @ — 4 | 24,855.37 |-24,855.37 1 FE 8 0.00 38,723.30 | 24,739.37
65,830.04 - - 64,725.01 | -64,725.01 0 B A ES 61,378.55 |-61,378.55 1 0.00 1,703.41 | 24,739.37
65,830.04 - - 28,691.87 | -28,691.87 0 o = — 4 | 24,855.37 |-24,855.37 1 E 8 0.00 38,723.30 | 24,739.37
65,830.04 - - 64,725.01 | -64,725.01 0 ES 61,378.55 |-61,378.55 1 0.00 1,703.41 | 24,739.37
65,830.04 - - 31,408.41 | -31,408.41 [0] o — 4x | 27,608.85 |-27,608.85 1 FE B 0.00 35,932.38 | 24,692.07
65,830.04 - - 65,830.04 | -65,830.04 [0] ES 62,498.61 |-62,498.61 1 ES -568.12 568.12 | 24,692.07
65,830.04 - - 31,408.41 | -31,408.41 0 59 — 4 | 27,608.85 |-27,608.85 1 iE G 0.00 | — 4% 0.00 35,932.38 | 24,692.07
65,830.04 - - 65,830.04 | -65,830.04 0 ES 62,498.61 | -62,498.61 1 ES 0.00 568.12 | 24,692.07
65,105.10 i NA 4,170.00 -4,170.00 1 3 0.00 0.00 0.00 58 NA 0.00 1 NA 0.00 | NA 0.00 0.00
N 0.00 2,193.67 | NA i NA 0.00 0.00 1 NA 0.00 0.00 0.00 [y NA 0.00 1 NA 0.00 | NA 0.00 0.00
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