Contents

List Of Figures .........cccteetiennorncenacecnnnenanensonnn
List Of TablesS .....vcceerieteciosinsconnsoneoeenensennonens
Glossary of SYymbOlS .....ccieiteetuoeconsoacensesasoanseansas
1 Introduction and Background ........ccoecceeceeneanss ceees
1.1 INtroduCtion ....ceeeceoocasssesescscesassorsnsensncss
1.2 A Short HiStOrYy ..e.ieviereenereennsnscncssosennennas
1.2.1 The Foreign Exchange Market ............... .o
1.2.2 Introduction of Hedging Tools on the Market e
1.2.3 Theoretical Background of Hedging Methods .....
1.3 PUYPOSES tteeeeeeertarssscsnssossassossessesnsecnnsseans
T 5 1 o ..
1.5 Definitions ..uivieiieceeereensrssensnsanaan Ceeesaae
1.6 Outline and Summary of Contents .........cvvieenrensn
Notes .iiiiitriniieereresonnoasnsnsnscssonnnsenns e
PART ONE: THE HEDGING TOOLS
2 The Underlying Risky Assets: Presentation and Formulas ..
2.1 INtrodUCtion ...ieeieeensnnoenscncnonnsasnns e .
2.2 Distributional Assumptions: the General Case ...... .
2.3 Domestic Risky Asset ............. chi e e
2.4 Foreign CUrYENCY .«.eeevnsoccanncnoaans S et eseeresne
2.5 Foreign Risky Asset ......ciiiiininniinniiinnnnnnnn.
2.6 A Short Note on the Correlation Coefficients ........
NOotes ...ttt eeeeceoeisonsnnscannnnns ceerecee s nnoaaaan
3 Pricing and Valuation of the Hedging Tools .......... PN
3.1 Introduction .......ccveeenccanennn et .
3.2 Separation of the Underlying Position and the Hedge
3.3 Forward Contract .......oceiinieiiennniinrenencnnnnnas
3.4 Futures Contract ......... creeeeenae Cec et
3.5 OPLAION v vvenvvnennsenenneooaneonsnsosonnnsss e
3.6 Option on a Forward Contract ............civtiiunnn.s
3.7 Option on a Futures Contract ............... et
NOLES ...ttt iiineitoneeeeosonesnsoassssenonnsssscannssnsss
4 Gathered Risk Versus Separated Risks ...................
4,1 INtroduction ....eieeriseeceernseenecenonsntacnnnenenns

- iii -

vii

ix



4.2 The Gathered Risk: Related ...... ettt
4.3 Hedging Possibilities in a Two-Component

Sequential Risk Setting
4.3.1 Hedging Allocation
4.3.2 Fundamentals of a G

.............................

Possibilities ..............

4.4 Gathered Option Versus Simple options ..............’
4.4.1 Final cash Flow of Option strategies ..........
4.4.2 The Premium ............. et ettt ceenns
3+4.3 concluding Remarks ......... [ lllllliiiieeee
Notes ........ R I
PART TWO: DYNAMIC HEDGING METHODS AND SUBSTITUTES
5 General Discussion and Non-Substitute Dynamic Hedging
Methods ................ T
213 exfroduction .......... ... ll1l]1ITII e
5.2 Classification and Properties of Dynamic Hedging
Methods ........... M I
5.3 Setting of the Floor and of the Ceiling .............
5.4 Potential [mplementation Problems ........ ... '
5.5 Constant Proportion Portfolio Insurance ......,......
5.6 Time-Invariant Portfolio Protection ......... .. . 7"
5.7 Stop-Loss ......... I
NOTES eI et et
O ISIIEMes
6.3 aperoduction ....... lllITIITIT I
6.2 Application of a Tool with Non-Coinciding Maturity .
6.3 Symenodedging ......... .., IO Maturity
6.4 Synthetics and Replicas .......... .. . .. i i
6.4.1 Forward Contract .......... .. ool olllliiiiiee
6.4.2 Futures Contract ......... ... .. . llllliiieen
6.4.3 option ......... . ...0""" LRI
6.4.4 Option on a Forward contract ....., .. .. . ' """
6.4.5 option on a Futures Contract ....,.. ... . 7'
NOBES v T e
PART THREE: RISKS AND HEDGING

7 Risks and Choice

7-1 Introduction .............
7.2 Classification and Choice

7.2.1 ¢C
7.2.2 8
7.2.3 8
Rationa
Hedges

7.3.1 N
7.3.2 1

lassification of th
ubsets to be Analyz

ituations to Consider

le for Choice of De

ecessary Criteria f
mplications of Dist

- iv -

for Analysis ........... 0"
e Risky Position ..........
ed ...
cision Support Method for

or the Method .............
ribution of Hedge value ...

89
89
90
90
94
85

96
96
96



10

7.3.3 A Short Comment on Probability Distribution
Preferences L T T T
7.3.4 A Short Comment on Existing Methods ...........
7.4 Presentation of Decision Support Method for Hedging:
the General Case LR T
7.4.1 Two-Subposition Example for Illustration N
7.4.2 Comments on the Calculation of Probabilities
Within the Model C ettt et et
7.4.2.1 Analysis of Domain-Fixing for a Two-
Subposition Foreign Currency Problem ..
7.4.2.2 suggestion of Probability calculation .

Notes R T

Hedging of Contractual and Anticipatory Positions .......

8.1 Introduction R I T
8.2 Unhedged Contractual Position ......... e st et
8.3 Unhedged Anticipatory Position ettt ettt et
8.4 Choice of Hedge +.vvvevrennnnnnnnn.. et e et eeea
8.4.1 Contractual Position ...........ocvuuuonnnoni.. .
8.4.2 Anticipatory Position ........ et eeian e
8.4.2.1 Forward Hedge ........... C ettt e e

8.4.2.2 Option Hedge ........ivvuvuuennnnnnnnn. .

8.4.2.3 Dynamic Hedge ....... et Ceeae e .

8.4.2.4 Concluding Remarks .......... et .

Notes .............. e ettt ettt et et et e Ceeaes
Hedging of Tender Offers ...... et ettt e
9.1 Introduction ..... e e saan ettt ettt et e,

9.2 Structure of the Total Risk Period ettt
9.3 A Note on the Hedging Strategy and Time for
Evaluation ....... ... i iinnnnnnnn. e
4 Unhedged Tender Offer ...........c..uuuu... et et
5 Hedging With Options on Forwards: the Consistent
Approach ............ et ettt et e
9.6 Hedging With Options on Forwards: the 100% Forward
Approach ............... ceeeease ettt et e
9.7 Hedging With Options and Forwards: Generated
Imperfections ...... .
9.7.1 The Consistent Hedge ................ s e,
9.7.2 The 100% Forward Hedge .............ouuuuuon...
Notes ......... ... .. ... ..... DI T T

9.
9.

L T D N

Implementation of the Decision Support Method .......... .
10.1 Introduction ...........ooiiiiiiiniii i,
10.2 A Numerical EXample .......eeeuumninnnnnnnnnnnnn ..
16.2.1 The Tender Offer ............uvuuuunnn... P
10.2.2 The Market ......c.oiiiiiniinnmnnnnnn.. e heee
10.2.3 Initial Calculations ........ et ettt
10.2.4 Application of the Method .............. N
10.3 Empirical Indication of Implementability - ABB Asea
Brown Boveri 2B ............ e ettt

97
97

99
100

101

101
109
111

115
115
115
119
120
121
122
122
122
126
130
131

133
133
134

135
137

137

139

140
142
143
144

147
147
147
147
148
148
137

156
156



10.3.2 choice of Currency for Evaluating the

Performance ....... R T T I T 158
10.3.3 Structure of Decision Making of Currency
Hedging ...................0.... .. et sseea. 158
10.3.4 Implementation in ABB Asea Brown Boveri AB .. 159
10.3.4.1 Specific Requirements of aBB ....... 159
10.3.4.2 The PC-Programme ............ .. .. 7" 160
10.3.4.3 Evaluation of the Implementation ... 160
10.3.4.4 Concluding Remarks ................. 162
10.4 Evaluation of the Design ......... ... ... ...l 163
Notes ........... R 165
11 Summary of Contributions to Research and of Topics for
Further Research T e e i, 171
11.1 Contribution to Research ........ ... .. ... . 10 171
11.2 Topics for Further Research ......... .. .. .../ 173
Notes .............. L T T T St e et et et 174
ROEETONCES o 175
APPENDICES
A Basic Formulas ............ M L T T R A: 1
A.1 Forward CoMtracts .............olillllllliiiinee A: 1
A.2 Futures Contracts ..............ollllllliiiioee A: 3
A.3 options .......,,......0'" AR A: 3
A.4 Options on Forward Contracts ..... . ... . it A: 7
A.5 Options on Futures Contracts ........ ... /. "7t A:l0
A.6 The Partial Derivatives of Option Prices ........... A:12
A.7 Relationship Between the Price of an Option on a
Forward contract and the Price of an Option on the
thooElying Asset ......... [ [ 7] TPTon on the A:13
A.8 The Buy-and-Hold Strategy ....... ... ... .o.Llliii A:14
A.9 Synthetics and Replicas ........ ... .. .l i A:15
B The Lognormal Distribution .................. ... ... . B: 1
B.1 Derivation of the Lognormal Distribution ........... B: 1
B.1.1 The Multivariate Lognormal Distribution ...... B: 1
B.1.2 The Bivariate Lognormal Distribution ......... B: 2
B.1.3 The Monovariate Lognormal Distribution ....... B: 4
B.2 Expected value and Variance ........ . . . 17 B: 4
B.3 The Maximum Point of the Lognormal Density Function B: 5
C Basic Relatlonshlps Between Inflatlon, Interest Rate
and Exchange Rate ........... . 0 T [T.STest Rate C: 1
D Exchange Rate Arrangements ......... C et ettt D: 1
E Exact Numbers Underlying Figures .................... ... E: 1

- vi -



List of Figures

1.1

3.
3.
3.

W

Ll R Y
. e . .
W ONOULd W

(&
.
o

(6]
N

Pure foreign exchange risk versus political risk .......

Value of a forward hedge .......uviueerennnecnnnennnnn.
Value of an option hedge ...veieienenneenneeneennnnnnn..
Hedging value alternatives for an option on a forward

LT 2= o T o

Combined sequential and parallel risk structure ........
Final cash flow of a gathered call option ..............
Final cash flow of a simple call option strategy .......
Combinations of p and e when cash flow will differ .....
Final cash flow of a gathered put option ...............
Final cash flow of a simple put option strategy ........

Value of a 100% limited CPPI hedge of long foreign
currency position .........iiiiiiiiii it e i
Value of a 100% limited CPPI hedge of short foreign
CUrrency posSition .......eiiiiininnenennnnneennnnnnnnn..
Value of a 100% limited TIPP hedge of long foreign
currency position .......u.iiiiiiiiiii i e e
Value of a 100% limited TIPP hedge of short foreign
CUrrency pPosSition ...ttt iinneninnennnnnnnn.
Value of a stop-loss hedge on a long foreign

CUrrency POSItION c.utitteinietietenennenennnennenannnns
Value of a stop-loss hedge on a short foreign

CUrrency posSition ..uuiiiiiiin ittt teenneereneeennnennnn

Position grouping for contracts .............uvuuuunn...
Position grouping for anticipatory positions and tender

o = o=
Final cash flow from a realized, unhedged anticipatory

POSIEION ittt ittt ittt ttee e eetteraaeeate s
Domains having different functions for the value of an

Option hedge ......uiiiiininneteioeeenenennnnenneeneannn
Value of a non-realized anticipatory position hedged by
a mix of options and forwards ...........ceihiinnnnnenn..
Alternative iso-value curves and domains of

UNderscoring: NRBP ... uitevieeenneeeneaneenneneennnneesn
Value of a realized anticipatory position hedged by a

mix of options and forwards .........ceiiininnnennannn..
Alternative iso-value curves and domains of

UNderscoring: RAP . ... uiitieronerocsnennennenanennnennn.

- vii -



10.1
10.2
10.3
10.4

c.1

Cumulative distribution function for unhedged
contractual position ..........oooiiiiuiiin i,
Cumulative distribution function for unhedged
contractual positions, having different correlations .
Cumulative distribution function for unhedged expected
anticipatory position ...............0uunnn
Cumulative distribution function for contractual
positions, having different levels of forward hedge ...
Cumulative distribution function for anticipatory
positions, having different levels of forward hedge ...
Cumulative distribution function for anticipatory
positions, having different levels of option hedge ....
Cumulative distribution function for anticipatory
positions, having different levels of CPPI hedge ......
Cumulative distribution function for anticipatory
positions, having different levels of stop-loss hedge

The structure of the total risk period of a tender
offer ........ ., I I T I I TP SR
Hedging potential of option plus forward on a tender
OFfeT e T

Cash flow of accepted tender offer ......cciiiiiinnn...
Cunmulative distribution for hedging set number one .
Cumulative distribution for hedging set number two
Ownership of the ABB-GrOUD .+ .enviinennnennnnnnnnnnnnn ..
Basic relationships between inflation, interest

rate and exchange rate ......................oooooo....

- viii -

118

120

121

123

124

127

129

135



List of Tables

4.1 Allocation possibilities of hedge in a two-

component sequential risk setting ...........cc00uu... 48
4.2 Surplus cash flow from a simple call options

strategy compared to a gathered call options

el o N ol 53
4.3 Surplus cash flow from a simple put options

strategy compared to a gathered put options

ol o N o 55
7.1 Relevant factor combinations for a subposition ....... 93
10.1 Cumulative distribution for hedging set number one ... 151

10.2 Cumulative distribution for hedging set number two ... 155

A.1 Final cash flow of call option strategies and of

hedged contractual situations ..............cuuuunn.. A: 5
A.2 Final cash flow of put option strategies and of

hedged contractual situations ...........ccevuunnnnn.. A: 6
A.3 Put-call parity for options on forward contracts ..... A: 9
A.4 Put-call parity for options on futures contracts ..... A:ll
A.5 Forward replicating strategy ........c.voviunennnnnn.. A:15
A.6 Futures replicating strategy .........vivuumenennnn... A:le
D.1 Exchange rate arrangements ............oeveeeeneennnnn. D: 1
E.1 Numbers for figure 8.2 ......uciinnnrteinnnnennennnnns E: 1
E.2 Numbers for figure 8.4 .........iiiiiinnennnnnnnnnnn. E: 3
E.3 Numbers for figure 8.5 ......vuiiiiiiineenrmnennnnnnnn. E: 4
E.4 Numbers for figure 8.6 ........ciuiiiitiinnenenennunnnns E: 6
E.5 Numbers for figure 10.2 ........ciuiiirintennnnnnnnnn. E: 9
E.6 Numbers for figure 10.3 ... ... uiuiniiiniinnneonennnnnn. E:11

- ix -



