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Course Outline

Incorporating a trade & a basic CGE application

Evaluating impacts of policy changes and casting
nested functions & a trade in GAMS

Mixed Complementary Problems (MCP)



This Week’s Road Map

B Incorporating a simple trade relationship in a
CGE model

B SAM in GAMS
B Calibration in GAMS

B Basic CGE application (Shoven & Whalley)



Incorporating Trade — modifications to a basic CGE model

m Basic relationships for a simple CGE model

7. Trade Balance
assumption:

- Small open-economy

- Only goods are tradable.
- Goods are homogenous across countries
(ignore the CET and ARMINGTON approaches for now)



Incorporating Trade — modifications to a basic CGE model

1. The commodity market balance 0< PJ []

Zth T Z“j,lejl —Q;+s;R/P,
I jl

+QFExp; —QImp <0 Vj

2. The factor market balance

=> no change (assuming no trade on factors)

3. The profit condition
=> no change

4. The household income equation
=> no change



Incorporating Trade — modifications to a basic CGE model

5. The government tax revenue balance (0<R O

R < thPij —Zh:th(WLLh +WeKn—F,)
J
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Incorporating Trade — modifications to a basic CGE model

6. The domestic (US) trade price equations

Exports:

0<PWExp; U

PExp; < (PWExp; x Exchange)—TransCost V j € ex

Imports:
0< PWimp; U

Plmp ; < (PWImp ; x Exchange) + TransCost V j €im



Incorporating Trade — modifications to a basic CGE model

7. The domestic (US) trade quantity equations

Exports:
0<QExp;, U
QExp,; < f(PWExpj,i ) Vjecex
Imports: where € and [ are price elasticities
[INF<E<0 and 0< M <INF
0<Qimp;, U

Olmp ; < f(PWImp,;,n) ¥V jeim

Note: Shoven and Whalley showed that € < -1 so that the export-demand

curve slopes downward and the import-supply slopes upward. 8



Incorporating Trade — modifications to a basic CGE model

8. The domestic & trade price relationship

Export tax => price received by domestic producers from
exports NOT = from domestic goods

Import tax => price paid by domestic consumers for imports
NOT = for domestic goods

Exports: 0<PExp;, 0O PExp,=(—tExp;,)P; V jeex
Imports: 0< PImp; 0O Plmp;=(+tmp;)P;, V jeim

9. The zero trade balance

: The exchange rate is used to clear a market where values of
imports are equal to values of exports.

0< Exchange U ZPWlmijlmpj < ZPWEXPJ-QEXP]'

jeim jeex 9



SAM

Recall: SAM Table used in the class example last week

Food Act | MonFood Act | Food | NonFood | Labor | Capital |Household |Govertument| Tas | ROW| Total
Food Activity 1 1 1430 a 1 1430
HonFood Activity I I I B850 I 550
Food I 100 I I 1020 10 300 | 1430
HonFood 200 1 1 a 910 40 1 1150
Labor 200 200 1100
Capital 300 500 &00
Household 1100 | 800 30 1930
Govertment I I 50 50
Tax 3l gl I all
ROW I 300 300
Total 1430 &850 I D el 1330 50 a0 | 300
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SAM in GAMS

STEPS entering SAM Table in GAMS

1. Define SETS and elements of SETS
2. Create SUBSETS from SETS
3. Enter data using a TABLE statement

11



SAM in GAMS

STEP 1: Define SETS and elements of SETS

SET
All3ets including all of 1items used in the model
/FoodAct Food Activity
NonFoodhct Mon Food Activity
Food Food sector
NonFood Mon food sector
Lakbor Labor
Capital Capital
HouseH Household
Govern Government
Tax Tax
BT BT
Total Total
/i

ALIAS [AllGets, Alldetsl):

12



SAM in GAMS

STEP 2: Create SUBSETS from SETS

SET

/

/

/

/

Activity(hlloets)
JFoodlict
MNonFoodict

Sector (All3ets)
/Food
MNonFood

Factor (LllZets)
{ Labor
capital

Consumer (Lll5ets)
fHouzeH

FOVErN

ROW

[
L3

Uzing subset of ALLZET for
Food Activity
Non Food Activity

Tzing subset of ALL3ET for
Food sector
MNon food sector

Tzing subzet of ALLSET for
Lakbor
capital

Uzing subset of ALLZET for
Hou=sehold

FoOwVermnent

EOmW

activity

Sector

factor

final demwmand consumers
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SAM in GAMS
STEP 3: . Enter data using a TABLE statement

TABLE SiMValue(ill3ets,illietsl) Feading in 34N original table in dollar wvalues

Foodict NonFoodiet Food NonFood Labor Capital Househ Govern Tax BOW Total

Foodiet 1430 1430
MonFooddct 820 850
Food 100 1020 10 300 1430
NonFood 200 910 40 1150
Lahor 900 200 1100
Capital 200 s00 g00
HouzeH 1100 800 a0 1930
GOvVern 50 50
Tax 30 50 g0
RO 300 300
Total 1430 850 1430 1150 1100 800 1930 50 g0 300

[
r
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Calibration in GAMS

Using GAMS to check if SAM accounts are balanced before

starting a calibration

=> g column sum = arow sum
PARAMETER
CheckZam(*, *) Checking 1f column totals equal row totals

Checkfam("total-column”, AllSetl)

= sum(AllSet, 3AMValue (AllSet,All8etl))
CheckSami({"total-row", AllSet)

= sum{All8et], SAMValue (AllSet, Al1Setl))

OPTION CheckSam:0:1:1;
DISPLAY CheclkSam;

]
f
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Calibration in GAMS

Output from GAMS

———- 93 PARAMETER Checksam Checking if column totals equal row totals

Foodlet NonFoodlet Food NonFood Lahor

total-colunn 1430 850 1430 1150 1100
total-row 1430 850 1430 1150 1100
+ Capital HouseH rOVern Tax ROW
total-colunn 800 1330 &0 a0 300
total-row 800 1330 &0 a0 300
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Calibration in GAMS

Creating a parameter to flag on accounts that are not balanced

SET
BadCheck3SAM (AllSets) Show me which account has a problem ;
EadChecksAM (AllSet)
= YES8S5 { CheckSam("total-column”,AllSet)
NE CheckSam("total-row™, A1183et)) ;
DISPLAY BadCheck3AM;

——=- 97 BET BadCheckSAM Show me which account hag a problem

FoodAct, Tay

---- 99 PARAMETER CheckSam Checking 1f column totals equal row totals

FoodAct NonFoodAct Food NonFood Labor

total-column 15310 650 14310 11510 1100
total-row 14310 650 14310 11510 1100
+ Capital Houzel Fovern Tax RO
total-column a0 19310 500 o]l 200

total-row il 1930 al 150 300




Calibration in GAMS

STEPS used in a calibration:

(1). Define parameters used in a calibration

PARAMETER
Alpha{AllfSets, AllBetal]
Bigh(AllSets)
ProductQ(AllSets)
FactorQ(AllSets)
Price (All%ets)
SAM (AllSets, AllSetsl)

f

calibrate
calibrate
replicate
replicate
prices

SAM Table

alpha share parameters
technical change parameters
production

factor demand

in after normalizing prices
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Calibration in GAMS

(2).

Decide on units for goods and factors so that prices
and quantities are separately obtained.

Normalizing prices to unity

Price (Factaor) = 1;
Price [(Sector) = 1:
PricelfiActiwvity) = 1:

Modifying SAM TABLE so that units are in quantities

SAM (Factor, Aetivity) SiMValue (Factor, Aetivity) /Price (Factor);
SAMActivity, Jector) SAMValue (Activity, Jector)/Price (Sector);
SAM (Sector, Consumer) = 3AMValue (Sector, Consumer)/Price (3ector);
SAMValue (Consuwer, Factor) /Price (Factor) ;

SAM [ Consumer, Factor)

19



Calibration in GAMS

Recall:

rp K _

Ar =

 P.O, 1x1200

The numerical example for the Cobb Douglas
production function used last week O, = AFKj‘éLlﬁ?“

1 x 300

Llpha(Factor, Aetivity)

= [ Price(Factor) *3iM (Factor, Activity) )
{1 Pricelletivity) *SUM(ALLSet, SAM{A118et, Aetivitey)) )
OPTION ALlpha:3:1:1;DISPLAY Lilpha;

-——- 137 PLRANETER ilpha calibrate alpha share parameters

Labor
Capital

0. 750

0,250

Fooddet  NonFooddet

0.286
0.714
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Calibration in GAMS

o 1200

= = =1.75
K%LIF—'OL 300 0.25 900 0.75

Ap

Bigh(hctivity)
= SUM(All5et, SAM{Ll]l5et, hotivity))
{ (PROD (Factor, SAM(Factor, Aetivity) **Alpha (Factor, detivity) ) )

OPTION BEigl:3:0:1;DISPLAY Bigk;

——— 144 PARAMETER Bigl calibrate technical change parsmeters

Foodlet 1,755
NonFooddzt 1,819
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Calibration in GAMS

Replication check after a calibration

£2Fv=:f£Fff?135“
—=1.75%300%%° x900%7> =1200

FroductQ[Activity)
= Bilgl(Activity)

*(PROD (Factor, 3iM(Factor, Aetivity) *%hlpha(Factor, hetivity) ) )3

OPTION ProductQ:3:0:1:DISPLAY ProductQ:

———= 150 PARAMETEER ProductQ replicate production

Foodlot 1200, 000
NonFoodict 700,000
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Calibration in GAMS

K :QF ow 1-a
A d=a)r

0.75
_ 1200 ( 0.25 x1 _ 300
1.75 \ 0.75 x1

FactorQlictivity)
= (ProductQ(Activity) /Biglh(bietivity) )

* [Alpha("Capital®™, Aetivity) *Price ("Labor™) )
S lAlpha("Labor™, Aotivicy) *Price ("Capital™) )
1 *¥*(1-Alpha("Capital™, Activity) ) -

OPTIOHN FactorQ:3:0:1:DISPLAY Factorg:

———- 160 PLARAMETER FactorQ replicate factor demand

Foodiet 300,000
NonFoodiet 500,000 23




Wrap Up

m Incorporating the trade relationship in the CGE model
m SAM in GAMS
m Calibration in GAMS

Next:
MCP

m Evaluating results from the CGE model

®m Incorporating nested functions and a trade in GAMS

m Manne A. S. and R. G. Richels. “An alternative approach to
establishing trade-offs among greenhouse gases.” Nature
410, 675-677 (2001).
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