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export price (world prices with or without ftm trade premium and with export tax)

The export price depends upon the world price, the exchange rate,
and tariff/tax interventions of various kinds. They may be an export
tax or a free trade agreement "in market" premium. Equations are
designed to respond to many policy variables.

Imports too depend upon world prices and
exchange rates. Depending upon policies
imposed, they may reflect the applied import
tariff, a common market tariff, a free trade area
self sufficiency tariff, or a non-competitiveness
tax (a premium importers extract by restricting
imports beyond the limit implied by the import
tariff).

This is a constant elasticity suppy equation
generator. The shift term can change if the
productivity equation is engaged.

export non-fta or| fta] world p.| exchange|
price fta mem.| premium| exporttax| trans. e. rate
pX *((1-1ftm) (I+FTA)])) [ *(1-!tx]) WLDpx|"#) /Ixrt
FOODA - - - 1.0 -
BEVTB - - - 1.0 -
CRUDM - - - 1.0 -
FUELS - - - 1.0 -
OILFT - - - 1.0 -
CHEMR - - - 1.0 -
MANUG - - - 1.0 -
MACHT - - - 1.0 -
MISCM - - - 1.0 -
CTNEC - - - 1.0 -
import price (with own, ftm, or cmm tariff and non-competitive tax)
import non-comp.| existing world p.| exchange|
price tax tariffl  fta tarifff cmk tariff| trans. e. rate
pm *Ixx| n)*(1+!tm]) [TAtf],!tm|)) [ +CMKitc|)) WLDpx|"#) [Ixrt
FOODA - - - - 1.0 -
BEVTB - - - - 1.0 -
CRUDM - - - - 1.0 -
FUELS - - - - 1.0 -
OILFT - - - - 1.0 -
CHEMR - - - - 1.0 -
MANUG - - - - 1.0 -
MACHT - - - - 1.0 -
MISCM - - - - 1.0 -
CTNEC - - - - 1.0 -
exports
export supply| supply|
supply shift term elast.
XS *Ifx| *Ipx|\#
FOODA - 1.00
BEVTB - 1.00
CRUDM - 1.00
FUELS - 1.00
OILFT - 1.00
CHEMR - 1.00
MANUG - 1.00
MACHT - 1.00
MISCM - 1.00
CTNEC - 1.00
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Text Box
This is a constant elasticity suppy equation generator.  The shift term can change if the productivity equation is engaged.
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Text Box
The export price depends upon the world price, the exchange rate, and tariff/tax interventions of various kinds.  They may be an export tax or a free trade agreement "in market" premium.  Equations are designed to respond to many policy variables.
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Text Box
Imports too depend upon world prices and exchange rates.  Depending upon policies imposed, they may reflect the applied import tariff, a common market tariff, a free trade area self sufficiency tariff, or a non-competitiveness tax (a premium importers extract by restricting imports beyond the limit implied by the import tariff).  
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imports
import demand| demand
demand shift term elast.
md *Ifm||  *lpm|#
FOODA - -1.00
BEVTB - -1.00
CRUDM - -1.00
FUELS - -1.00
OILFT - -1.00
CHEMR - -1.00
MANUG - -1.00
MACHT - -1.00
MISCM - -1.00
CTNEC - -1.00
net trade = xs - md
export import
net trade supply] demand
nt +Ixs| -Imd|
FOODA - -
BEVTB - -
CRUDM - -
FUELS - -
OILFT - -
CHEMR - -
MANUG - -
MACHT - -
MISCM - -
CTNEC - -
balance of payments
balance net trade capital
payments | atwld p. flow
bop htCTNEC)) +1cfl)
bop - -
FTA tariff or 9
FTA tariff
FTA tariff or 9
7z t(1-!ftm)*9
FOODA -
BEVTB -
CRUDM -
FUELS -
OILFT -
CHEMR -
MANUG -
MACHT -
MISCM -
6/3/2008

This is a constant elasticity import
demand equation.

Exports - imports = Net trade

The balance of payments is the sum of net trade using world
prices and must equal capital flows in the equilibrium state

zz is a variable used to find the minimum tariff
for a product among free trade agreement
members. This becomes a component in the
free trade agreement premium used in the
export and import price equations.
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Text Box
This is a constant elasticity import demand equation.

Vernon Roningen
Text Box
Exports - imports = Net trade

Vernon Roningen
Text Box
The balance of payments is the sum of net trade using world prices and must equal capital flows in the equilibrium state 

Vernon Roningen
Text Box
zz is a variable used to find the minimum tariff for a product among free trade agreement members.  This becomes a component in the free trade agreement premium used in the export and import price equations.
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If an importer has monopoly power, they can restrict
imports to the point where the marginal revenue per
unit equals the import price. The import customer then
pays the world price + the import duty + the premium
calculated by xx. The calculation uses the import
demand elasticity and xx is also assumed to be related
to the tariff rate (a zero tariff comes with no restriction
but a higher one does). As a tariff is reduced, it is
assumed that the restrictive power of the importer
decreases. This the specification insures that
liberalization also increases competition in a restricted
market.

This is the productivity equation. It assumes that
as export prices rise, productivity increases. The
parameters set the amount of response. The
ON/OFF switch allows you to turn the equation
on or off. With all of these equations, the
calculation of the constant term changes if you
change the parameters. Hence if you do change
equation parameters, the equations must be re-
written.

USA
CTNEC -]
1+tariff equivalent of non-competitive import demand
nc tariff demand tariff|
equiv. elast. reduct.
XX b|/ABS(#))) P001+!bt]))
FOODA -1.00 -
BEVTB -1.00 -
CRUDM -1.00 -
FUELS -1.00 -
OILFT -1.00 -
CHEMR -1.00 -
MANUG -1.00 -
MACHT -1.00 -
MISCM -1.00 -
CTNEC -1.00 -

supply supply| % price ON (1),

sheft shift share elast. change| OFF sw.

X +# *# *(Ipx|-1) *H
FOODA 0.7 1.00 - 0.000001
BEVTB 0.7 1.00 - 0.000001
CRUDM 0.7 1.00 - 0.000001
FUELS 0.7 1.00 - 0.000001
OILFT 0.7 1.00 - 0.000001
CHEMR 0.7 1.00 - 0.000001
MANUG 0.7 1.00 - 0.000001
MACHT 0.7 1.00 - 0.000001
MISCM 0.7 1.00 - 0.000001
CTNEC 0.7 1.00 - 0.000001

base trade (sum of base exports and base imports)
sum bx,

base trade bm

yy +!bx|+!bm|
FOODA -

BEVTB - This is just a calculation of total
?:EEEZ trade (exports + imports) which is
OILET B used in some indicator variables.
CHEMR -

MANUG -

MACHT -

MISCM -

CTNEC -

Equations
6/3/2008
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Text Box
If an importer has monopoly power, they can restrict imports to the point where the marginal revenue per unit equals the import price.  The import customer then pays the world price + the import duty + the premium calculated by xx.  The calculation uses the import demand elasticity and xx is also assumed to be related to the tariff rate (a zero tariff comes with no restriction but a higher one does).  As a tariff is reduced, it is assumed that the restrictive power of the importer decreases.  This the specification insures that liberalization also increases competition in a restricted market.

Vernon Roningen
Text Box
This is the productivity equation.  It assumes that as export prices rise, productivity increases.  The parameters set the amount of response.  The ON/OFF switch allows you to turn the equation on or off.  With all of these equations, the calculation of the constant term changes if you change the parameters.  Hence if you do change equation parameters, the equations must be re-written.
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Text Box
This is just a calculation of total trade (exports + imports) which is used in some indicator variables.
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USApXFO( 1*((1-USAftm)+USAftm*(1+FTAfFOODA))*(1-USAXFOODA)*(WLDpxFOODAL)/USAXxrt

USApXBE\ 1*((1-USAftm)+USAftm*(L+FTABEVTB))*(1-USAXBEVTB)*(WLDpxBEVTBAL)/USAXxrt

USAPXCRIU 1*((1-USAftm)+USAftm*(1+FTAfCRUDM))*(1-USAxCRUDM)*(WLDpxCRUDMA1)/USAxrt

USApXFUE 1*((1-USAftm)+USAftm*(L+F TAFUELS))*(1-USAtXFUELS)*(WLDpxFUELS M )/USAxrt

USApXOIL 1*((1-USAftm)+USAftm*(1+FTAOILFT))*(1-USAXOILFT)*(WLDpxOILFTAL)/USAXxrt

USApXCHI 1*((1-USAftm)+USAftm*(L+FTAfCHEMR))*(1-USAtXCHEMR)*(WLDpxCHEMRAL)/USAxrt

USApPXMAI 1*((1-USAftm)+USAftm*(1+FTAfMANUG))*(1-USAXMANUG )*(WLDpxMANUGA1)/USAxrt

USApXMA( 1*((1-USAftm)+USAftm*(L+FTAfMACHT))*(1-USAXMACHT)*(WLDpxMACHTA1)/USAXxrt

USAPXMIS 1*((1-USAftm)+USAftm*(1+FTAMISCM))*(1-USAXMISCM)*(WLDpxMISCMA1)/USAxrt

USADXCT? 1*((1-USAftm)+USAftm*(1+FTAFCTNEC))*(1-USAtXCTNEC)*(WLDpxCTNECA )/ USAxrt

USApmFO 1*USAXXFOODA*((1-USAftm-USAcmm)*(1+USAMFOODA)+USAftm*(1+MIN(FTAfFOODA, USAIMFOODA))+USAcmm*(1+CMKicFOODA))*(WLDpxFOODAMN)/USAxrt
USApmBE 1*USAXXBEVTB*((1-USAftm-USAcmm)*(1+USAMBEVTB)+USAftm*(1+MIN(FTAtBEVTB,USAIMBEVTB))+USAcmm*(1+CMKtcBEVTB))*(WLDpXBEVTBAL)/USAXrt
USApMCR 1*USAXXCRUDMX((1-USAftm-USAcmm)*(1+USAtmCRUDM)+USAftm*(1-+MIN(FTAFCRUDM,USAtMCRUDM))+USAcmm*(1+CMKtcCRUDM))*(WLDpxCRUDMA1)/USAXxIt
USApmFU 1*USAXXFUELS*((1-USAftm-USAcmm)*(1+USAtmFUELS)+USAftm*(1+MIN(FTAtFUELS, USAtmMFUELS))+USAcmm*(1+CMKtcFUELS))*(WLDpxFUELSA1)/USAxrt
USApmOIL 1*USAXXOILFT*((1-USAftm-USAcmm)*(1+USAtmOILFT)+USAftm*(1+MIN(FTAOILFT, USAMOILFT))+USAcmm*(1+CMKtcOILFT))(WLDpxOILFTAL)/USAxrt
USApmCH 1*USAXXCHEMR*((1-USAftm-USAcmm)*(1+USAtMCHEMR)+USAftm*(1+MIN(FTAfCHEMR, USAtMCHEMR))+USAcmm*(1+CMKtcCHEMR))*(WLDpxCHEMRAL)/USAxrt
USApmMA 1*USAXXMANUGH((1-USAftm-USAcmm)*(1+USAIMMANUG)+USAftm*(1-+MIN(FTATfMANUG, USAIMMANUG))+USAcmm*(1+CMKtcMANUG))*(WLDpxMANUGA1)/USAXxIt
USApmMA T*USAXXMACHT*((1-USAftm-USAcmm)*(1+USAMMACHT)+USAftm*(1+MIN(FTAfMACHT,USAIMMACHT))+USAcmm*(1+CMKtcMACHT))*(WLDpXMACHTA1)/USAxrt
USApmMMI 1*USAXXMISCM*((1-USAftm-USAcmm)*(1+USAtmMISCM)+USAftm*(1+MIN(FTAMISCM, USAIMMISCM))+USAcmm*(1+CMKtcMISCM))*(WLDpxMISCMAL)/USAxrt
USApmCT 1*USAXXCTNEC*((1-USAftm-USAcmm)*(1+USAIMCTNEC)+USAftm*(1+MIN(FTACTNEC, USAtmCTNEC))+USAcmm*(1+CMKtcCTNEC))*(WLDpxCTNECA)/USAXIt
USAXSFO( 52600273.2*USAfXFOODA*USApXFOODAMN

USAXSBE\ 7269448.3*USAFXBEVTB*USApXBEVTB L

USAXSCRL 43795703.1*USAXCRUDM*USApXxCRUDMA1

USAXsFUE 30582678.5*USAfXFUELS*USApxFUELS

USAXSsOIL| 2003899.6*USAXOILFT*USApPXOILFTAL

USAXSCHE 140499681.6*USATXCHEMR*USApXCHEMRA1

USAXSMAI 94568687.6*USAXMANUG*USApXMANUGAL

USAXSMA( 449647865.7*USATXMACHT*USApXxMACHT”1 These are the "readable" versions of

USAXSMIS 107992550.4*USAXMISCM*USApXMISCMA L equations generated by the above

USAXSCTD 35616036.4*USAXCTNEC*USAPXCTNEC . )

USAmAFO 53144877.499852*USAfMFOODA*USApmMFOODAA-1 S5 PR T e (DU

USAmABE 18279460.766221*USAfMBEVTB*USApMBEVTBA-1 model, the variable names are

USAmMdCR 28925082.867375*USAfmCRUDM*USApmCRUDMA-1 replaced by cell locations for efficiency

USAmMdFU 290632743.068052*USAMFUELS*USApmFUELSA-1 purposes.

USAmMAOIL 2445383.872216*USAfMOILFT*USApmMOILFTA-1

USAmMACH 131421636.210575*USAfMCHEMR*USApmMCHEMRA-1

USAmMdMA 196542339.346334*USATMMANUG*USApMMANUGA-1

USAMdMA 655608383.807952*USAIMMACHT*USApMMACHTA-1

USAmAMI 274022024.802*USAfmMMISCM*USApmMMISCMA-1

USAmMACT 59535724.50508*USAfMCTNEC*USAPMCTNECA-1

USANtFOC 0+USAxsFOODA-USAmMAFOODA

USANtBEV 0+USAxXSBEVTB-USAMJBEVTB

USANtCRL 0+USAxsCRUDM-USAmMAdCRUDM

USANtFUE 0+USAxsFUELS-USAmMdFUELS

USANOILF 0+USAxsOILFT-USAMAOILFT

USANtCHE 0+USAxsCHEMR-USAMACHEMR

USANtMAD 0+USAxsMANUG-USAMAMANUG

USANMAC 0+USAXSMACHT-USAMAMACHT

USANtMIS! 0+USAXsMISCM-USAMdMISCM
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Text Box
These are the "readable" versions of equations generated by the above equation parameter matrices.  In the model, the variable names are replaced by cell locations for efficiency purposes.
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USANtCTN
USAbop

USAzzFO(
USAzzBE\
USAzzCRL
USAzzFUE
USAzzOILI
USAzzCHE
USAzzMAI
USAzzMA(
USAzzMIS
USAzzCTH
USAXXFOC(
USAXXBE\
USAXXCRL
USAXxFUE
USAxxOILI
USAXXCHE
USAXXMAI
USAXXMA(
USAXxMIS
USAXXCTN
USAfXFOC
USAfXBEV
USAfXCRL
USAfXFUE
USAfXOILF
USAfXCHE
USAfXMAN
USAfXMAC
USAfXMIS(
USAfXCTN
USAyyFO(
USAyyBE\
USAyyCRL
USAyyFUE
USAyyOILI
USAyyCHE
USAyyMAI
USAyyMA(
USAyyMIS
USAyyCTM
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0+USAxsCTNEC-USAMdCTNEC

0+(SUMPRODUCT ((WLDpxFOODA:WLDpxCTNEC),(USAntFOODA:USANntCTNEC))+USAcfl)

0+USAftm*USAtMFOODA+(1-USAftm)*9
0+USAftm*USAtmBEVTB+(1-USAftm)*9
0+USAftm*USAtmMCRUDM+(1-USAftm)*9
0+USAftm*USAtmFUELS+(1-USAftm)*9
0+USAftM*USAtMOILFT+(1-USAftm)*9
0+USAftm*USAtMCHEMR+(1-USAftm)*9
0+USAftm*USAtIMMANUG+(1-USAftm)*9
0+USAfM*USAtMMACHT+(1-USAftm)*9
0+USAftm*USAtMMISCM+(1-USAftm)*9
0+USAfM*USAtMCTNEC+(1-USAftm)*9

1+((USACPFOODA/ABS(-1)))*(USAtmFOODA/(0.000001+USAbtFOODA))
1+((USACPBEVTB/ABS(-1)))*(USAIMBEVTB/(0.000001+USABtBEVTB))
1+((USACPCRUDM/ABS(-1)))*(USAtmCRUDM/(0.000001+USABtCRUDM))
1+((USACPFUELS/ABS(-1)))*(USAtMFUELS/(0.000001+USAbtFUELS))
1+((USACPOILFT/ABS(-1)))*(USAtMOILFT/(0.000001+USAbOILFT))
1+((USACpCHEMR/ABS(-1)))*(USAIMCHEMR/(0.000001+USABtCHEMR))
1+((USACPMANUG/ABS(-1)))*(USAtMMANUG/(0.000001+USABtMANUG))
1+((USACPMACHT/ABS(-1)))*(USAtMMACHT/(0.000001-+USAbtMACHT))
1+((USACPMISCM/ABS(-1)))*(USAtmMMISCM/(0.000001+USABIMISCM))
1+((USACPCTNEC/ABS(-1))*(USAIMCTNEC/(0.000001+USAbtCTNEC))

1+.7*1*(USApxFOODA-1)*.000001
1+.7*1*(USApxBEVTB-1)*.000001
1+.7*1*(USApxCRUDM-1)*.000001
1+.7*1*(USApXFUELS-1)*.000001
1+.7*1*(USApxOILFT-1)*.000001
1+.7*1*(USApxCHEMR-1)*.000001
1+.7*1*(USApxMANUG-1)*.000001
1+.7*1*(USApXxMACHT-1)*.000001
1+.7*1*(USApxMISCM-1)*.000001
1+ 7*1*(USApxCTNEC-1)*.000001

0+USAbxFOODA+USAbmFOODA
0+USAbxBEVTB+USAbmBEVTB
0+USAbxCRUDM+USAbmCRUDM
0+USAbxFUELS+USAbmFUELS
0+USAbxOILFT+USAbmOILFT
0+USAbxCHEMR+USAbmCHEMR
0+USAbxMANUG+USAbmMANUG
0+USAbxMACHT+USAbmMACHT
0+USAbxMISCM+USAbmMISCM
0+USAbxCTNEC+USAbmCTNEC

Note that the data for variables in the data
book determines the constants calculated
(first term in the equations). The data should
be the base period equilibrium values for all
variables. Remember that every time you
change a data value, data has to be brought
into the Basedata sheet of the equation
workbook and equations must be re-written.
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Text Box
Note that the data for variables in the data book determines the constants calculated (first term in the equations).  The data should be the base period equilibrium values for all variables.  Remember that every time you change a data value, data has to be brought into the Basedata sheet of the equation workbook and equations must be re-written.




