Appendix: Model Mathematical Specification for the paper titled:
“Estimating the U.S. Dollar depreciation effect on oil prices”
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where,

Sets include:

S Set of crude producers

r Set of crude refiners

d Set of product consumers

c Set of crude types

p Set of refined product types

Parameters (exogenous) include:

E
QSCS
Pesr
Pord
Mrep
Yes
VCI'
ﬁpd
9C$T
gprd
O-CT
Opd

Chnages in exchange rate (%)

Production capacity of crude (c) at producing region (s) in 10°Bbl/D

Crude (c) transport cost from producer (s) to refiner (r) in $/Bbl

Product (p) transport cost from refiner (r) to consumer (d) in $/Bbl

Refining yields at refiner (r), for refined product (p) from crude (c) in %

Inverse of the price elasticity of supply of crude (c) for producer (s)

Initial value added for inputs at refiner (s) for crude (c) in $

Inverse of the price elasticity of demand of product (p) for consumer (d)

Share of crude (c) imported from producer (s) to refiner (r) in % (Calculated)

Share of product (p) imported from refiner (r) to consumer (d) in % (Calculated)

Armington elasticity of substitution between imported and domestic crude (c) at refining region (r)
Armington elasticity of substitution between imported and domestic product (p) at consumer (d)

Variables (benchmark) include:

QS0
PSO0.
PDO,
QSOprd
PSO,,
PDO0pq

I.CS

MO

Initial crude (c) supply from producer (s) in 10°Bbl/D

Initial crude (c) Free On Board (FOB) price at producer (s) gate in $/Bbl

Initial crude (c) Cargo, Insurance and Fright (CIF) price at refiner (r) gate in $/Bbl
Initial product (p) supply/exports from refiner (r) to consumer (d) in 10°Bbl/D

Initial product (p) Free On Board (FOB) price at refiner (r) gate in $/Bbl

Initial product (p) Cargo, Insurance and Fright (CIF) price at consumer (d) gate in $/Bbl
Initial markup in % (Calculated)

Initial Composite of imports of crude (c) at refiner (r) in10°Bbl/D

Variables (endogenous) include:

TTs
Qscsr
QScs
MCos
QDcsr
PScs
PDy
Cor
RL,
Mcr
Ple
QS
QDprd
QDpd
PSpr
PDpg
Cpa

I1bCS

Profits from crude production operations for any crude producer (s) in $10°
Crude (c) supply/exports from producer (s) to refiner (r) in 10°Bbl/D

Crude (c) supply/exports from producer (s) in 10°Bbl/D

Marginal cost of crude (c) at producing region (s) in $/Bbl

Crude (c) imports/demand from producer (s) to refiner (r) in 10°Bbl/D

Crude (c) Free On Board (FOB) price at producer (s) gate in $/Bbl

Crude (c) Cargo, Insurance and Fright (CIF) price at refiner (r) gate in $/Bbl

Unit cost function for crude (c) at refiner (r)

Refining level of crude type (c) at refiner (r) in%

Composite of imports of crude (c) at refiner (r) in10°Bbl/D

Price index on value added inputs of crude (c) at refiner (r) = (M¢/ MO,)**
Product (p) exports/supply by refiner (r) in 10°Bbl/D

Product (p) demand by consumer (d) from refiner (r) in 10°Bbl/D

Product (p) demand by consumer (d) in 10°Bbl/D

Product (p) Free On Board (FOB) price at refiner (r) gate in $/Bbl

Product (p) Cargo, Insurance and Fright (CIF) price at consumer (d) gate in $/Bbl
Unit cost function for product (p) at consumer (d)

Function of the inverse of the price elasticity of supply of crude (c) for producer (s)



