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Motivation

The problem

@ This paper contributes to a novel literature which joins Real
Option Theory and Game Theory

@ Literature on Real Estate:

e Only RO: Titman (1985), Williams (1993), Grenadier (1995)
and many others
o RO-GT: Smit and Ankum (1993), Grenadier (1996) and few
others
o Constant BIG PROBLEM: short sales/replicable portfolio
@ We focus on Multiple optimal investment decisions

o Offer a first solution to the big problem
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Case Study NPV valuation
Real Option valuation and related problems

Case Study

@ The site was acquired at the price of £12.78m

@ The difference between the annual cost of £150k to keep the
strategic option open, and the annual income generated by a
car park managed on the site is marginal

o We assume that there is no either cost or income in deferment
other than financial costs related to discounting (i.e. the
dividend is equal to zero)

@ The local authority wishes to see the site completely developed and
has already granted planning permissions for the actual development
to be started within the next 5 years. Whenever the investor wishes
to abandon the scheme within the next 5 years, she has to sell it
back to the local authority at a fixed price of £8m
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Case Study NPV valuation
Real Option valuation and related problems

NPV valuation

[Month 0 3 6 5 12 15 18
Time Index (1) 0 1 2 3 4 5 5
[ Property Sale - - - - - - -
L and Acquisition -12.78 . 2 . 3 . =
Construction Costs 0.9 -L78 -2.00 207 289 -5.08 .06
Site Enabling -0.13 0.0 = - 3 . =
[Prof Fees -0.34 022 024 025 035 -0.61 073
Other Fees 051 . 2 . 0.0 = .
FCF, ] -14.34 -2.05 224 232 3.28 -5.71 .73
[Month 21 24 27 30 33 36 39
Time Index (1) 7 8 s 10 11 12 13
[Property sale - s - : : - 105.76
L and Acquisition = 2 = 3 2 5 2
Construction Costs -8.44 -10.06 .21 575 -3.80 -L10 -
Site Enabling e 2 = = E 5 =
Prof Fees -1.01 121 087 0.69 0.46 013 .
Other Fees = 037 S = z 032 084
[Fcr, ] -9.45 -11.63 -3.08 6.4 425 -L.55 104.92
[fama WacC &) | [ oo | NPV, 1020
|Quaterly WACC (ko) | | 218% | NPV, 22.98
PV (selling price) 79.93
PV (construction phaze) | 56.95
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Case Study NPV valuation
Real Option valuation and related problems

NPV reconstruction

¢ 0 1 73 3 1 5
Simple model: 7876
The market can either go up or down 6403 <
with probabilities q and (1-q) s < 36
4039 < 3377 <
3101 < 2471 < 17.76
NPV, 22.98 < 16.99 < 1037 <
1043 < 413 < 283
-1 < A ] <
-11.79 < -18.75
-21.73 <

@ Upward jump =u = exp”m

@ Downward jump = d = exp VAL 8t
t.gabrieli@reading.ac.uk Game Theory and Real Options



Case Study NPV valuation
Real Option valuation and related problems

Deferral Option Value (incl. NPV)

t 0 1 2 : 4 5
INVEST
You have positive NPV —_— <
Call=24.04 - 22.98 < B
4038 3377
=1.06 <
3143 25.00 17.76
Co = 24.04 < 1813 < 7
1294 < 715
154 <
0.00
DEFER (I.E. DO NOT INVEST) <
You have 0 when NPV is negative

@ Option value
=G = eXP_rAt(qmaX[VUv Cevatul + (1 —q) max[Vy, Ceyatdl) ERHENLEY

- eXer*Atfd_ N
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Case Study NPV valuation
Real Option valuation and related problems

Decision Tree Analysis

62.63
42.92 28.20

352
28.82 16.73 1.57

23.46 < 12.89

9.02 0.1
0.69
abandon

abandon |

abandon
abandon

@ Proposed solution by Boris, JACF 2005

rwxA
o EMM g = &M —d
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Case Study NPV valuation
Real Option valuation and related problems

A problem of arbitrage (DTA)

3525 <09
28.82 .09

23.46 4 1280 <09
9.92<.09

0.69 09

@ Problem: Risk-adjusted discount rates are constant

@ Arbitrage: Is not risk changing along the tree??
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Case Study NPV valuation
Real Option valuation and related problems

A problem of arbitrage (back to ROA)

t [ 1 2 3 4 5
78.56
51.32 44.36
40.38
25.00 17.76
18.13
715 <31
4.54 abandon
abandon abandon |
abandon
@ Risk-adjusted discount rates are not constant
@ No Arbitrage given replicable portfolio GHENLEY
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Competition and Game Theory

Real Option and Game Theory Analysis

22890 2289 1789 17.19
1719 [ 1789 | 1146 1146
1025 1925 [ 1523 1323

13.25 | 1523

1200 12.00 [ 10.56 1325
1325 10.56| 583 5.3

156 | 1293|104 104

591 501 | 455 445

@ Cournot Model: P =a—bQ, Q; > Qs > Qf
@ Two options: (i) Defer and (ii) Decide the Size

eXer*At —d

@ No replicable portfolio assumed, EMM g = Py
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Competition and Game Theory

Obtained Decision Tree and Valuation

@ Which number when multiple equilibria? Gabrieli and Marcato,
2010

@ No replicable portfolio assumed, what about arbitrage? EIHENLEY
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Competition and Game Theory

Obtained Decision Tree and Valuation (2)

@ Risk-adjusted discount factor varies

@ Arbitrage opportunities not based on replicable portfolio have been
excluded EBHENLEY
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Some results

The impact of competition

b=0.1 b=0.3 b=05
DEFER/NPV | 20% 24% 10%
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Some results

The impact of equilibrium selection rules

Optimistic Average Pessimistic
DEFER/NPV 11.5 % 9.2 % 8.56 %
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Some results

Conclusion

@ Contribution

e Comparison of various approaches
o Risk-varying discount rates
e No evident arbitrage opportunities

@ Questions ? Suggestions 7

t.gabrieli@reading.ac.uk Game Theory and Real Options



	Motivation
	Case Study
	NPV valuation
	Real Option valuation and related problems

	Competition and Game Theory
	Some results

