
C h a p t e r  5

E m p i r i c a l  R e s u l t s

The estim ation results o f  N A TR EX  for baht per U S dollar will be 
explained in this chapter. The long run relationship o f  the non-tradable relative 
price m odel and real exchange rate m odel, w hich depend upon productivity, thrift, 
term  o f  trade and real long term  o f  interest, w ill be analyzed in this chapter. The 
m ethods o f  econom etrics are estim ated by Johansen m ethods.

5.1 U n it roo ts te stin g  resu lts

In tim e series analysis, it is im portant to determ ine w hether the nature o f 
the long run m ovem ents o f  the variable is stationary or non-stationary before 
carrying out any estimation. The non-stationary tim e series m eans the mean 
and/or variance o f  a tim e series are tim e-dependent. A ugm ented D ickey and 
Fuller (A DF) is a criterion for testing w hether a tim e series is stationary.

O ur approach is to use AIC and SBC to justify  the appropriate lag length. 
W e approxim ate ' that an unknow n A R IM A (p ,l,q ) process follow  an A RIM A  
(ท, 1,0) autoregression o f  no m ore than T 13 order. Thus, w e can solve problem  by 
using a finite-order autoregression. D ata that use in this thesis am ount 68 
observation, then the lag length is ท = 5.

The table 5.1 shows that AIC and SBC results for each variable from lag 1 
to lag 5. The least value o f AIC and SBC indicate the appropriate lag length. For 
exam ple, non-tradable relative price (NTREX) has m inim um  value o f  AIC and

'Ender Walter, Applied Econometric Time Series. ะ 226.
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SBC  in lag 1, w e w ill test this series is non-stationary in this lag by A D F statistic. 
H ow ever, the results o f  AIC and SBC are different for G D PD LA B O R , RINTUS1 
and D IN T T H U S 1. A s the result, w e will choose appropriate lag length by AIC.

A fter the test for lag length, we test stationary property o f  variables by 
A D F statistic . I f  calculated ADF less than A DF table it indicate that series is non- 
stationary; it has unit root. On the other hand, if  calculated ADF grater than ADF 
table it indicate the series is stationary. Table 5.3 colum n 2 show s values o f  the 
calcu lated  A D F and ADF table o f appropriate lag length. The results indicated that 
alm ost o f  variab les is non-stationary except difference o f  interest rate( 
D IN TTH U S1 ). T his m eans that i f  we em ploy ordinary least square (O LS) , it 
leads to nonsensical (or spurious) results.

T a b le  5.1 S ta tis t ic  v a lu e  o f  A IC  an d  SB C  at level
VARIABLES lag =1 lag =2 lag = 3 lag = 4 Lag = 5

NTREX -3.9874 -8.9578 -8.9154 -8.8970 -8.9297
-8.8910 -8.8283 -8.7522 -8.6996 -8.6975

REX -10.0744 -10.0470 -10.0317 -9.9973 -9.9790
-9.9765 -9.9164 -9.8685 -9.7999 -9.7467

GDPDLABOR -3.7929 -3.7859 -3.7670 -3.9312 -3.9416
-3.6949 -3.6553 -3.6038 -3.7337 -3.7094

RSGDP88 -3.4439 -3.6977 ะL2Q9.1 -3.8625 -3.8246
-3.3476 -3.5682 -3.7459 -3.6651 -3.5924

TOT -4.0207 -3.9960 -3.9531 -3.9126 -3.8973
-3.9243 -3.8664 -3.7899 -3.7151 -3.6651

RINTUS1 -7.0138 -6.9943 -6.9975 -7.0053 zIJMZ
-6.9159 -6.8637 -6.8343 -6.8079 -6.8725

DINTTHUS1 3.3274 3.3584 3.2995 3.3238 3.3518
3.4237 3.4879 3.4627 3.5212 3.5841

Note: (1) AIC statistic is give above in each cells.
(2) Statistic calculate by program EVIEW version 3.1
(3) The column with underlined numbers indicate the lag length that are in testing ADF statistics
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H ow ever the regression analysis m akes sense only for data w hich are not 
subject to a trend. Since alm ost all econom ic data series contain  trends, it follows 
that these series have to be detrended before any sensible regression analysis can 
be perform ed. A  convenient w ay o f  getting rid o f  trend in a series is by using first 
differences (that is, the difference betw een successive observations ) rather than 
levels o f  the variables.

T herefore, it is necessary to take first d ifference o f  each variable to 
estim ate co-in tegration  and error-correction. The series o f  data m ust be difference 
m ore than once, i f  that series still is non-stationary. A IC  and SBC is use to select 
the appropriate lag length again(see table 5.2). R epeating process test A DF-
statistic.
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T a b le  5 .2  S ta tis t ic  v a lu e  o f  A IC  a n d  S B C  at first d ifferen ce
VARIABLES lag =1 lag =2 lag = 3 lag = 4 Lag = 5

NTREX -8.9756 -8.9320 -8.9074 -8.9225 -8.9219
-8.8785 -8.8014 -8.7428 -8.7234 -8.6878

REX -10.0309 -10.0107 -9.9656 -9.9398 -10 0072
-9.9329 -9.8802 -9.8011 -9.7408 -9.7730

GDPDLABOR -3.8027 -3.7804 -3.9019 -3.8708 -3.8446
-3.7048 -3.6498 -3.7374 -3.6717 -3.6105

RSGDP88 -3.6857 -3.9183 -3.8732 -3.8348 -3.8141
-3.5886 -2,7.877 -3.7087 -3.6357 -3.5800

TOT -3.9699 -3.9353 -3.8983 -3.8793 -3.8635
ะบ!72.7. -3.8047 -3.7337 -3.6802 -3.6293

RINTUS1 -6.9044 -6.8906 -6.9566 -7.0583 -7.0144
-6.8065 -6.7600 -6.7921 -6.8593 -6.7802

DINTTHUS1 3.4354 3.4417 3.4664 3.5119 3.5134
3.5326 3.5723 3.6309 3.7110 3.7475

Note: (1) AIC statistic is give above in each cells.
(2) Statistic calculate by program EVIEW version 3.1.
(3) The underline values o f  AIC and SCB are smallest that is criterion to choose the length lag to 
test the stationary.

From  table 5.3, the colum n three show s the calculated A D F and ADF 
statistic value o f  the first difference. M ost variables are stationary in first 
d ifference except productivity ( G D PD L A B O R  ) is stationary in second difference. 
H ow ever, i f  w e use Phillips-Perron test, w e find that all o f  variables are stationary 
in first d ifference. Therefore w e will follow  Phillips-Perron test that all o f 
variables are stationary in first difference.
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T a b le  5.3 U n it  R o o t T ests  o f  N o n -tra d a b le  R e la tiv e  P r ice , rea l ex c h a n g e  rate  

an d  F u n d a m en ta l V a r ia b les

ADF test PP test
Variable Levels First Difference Levels First Difference
NTREX -0.88918(1) -5.17589(1) -0.763568(3) -6.794992(3)

(-2.9029) (-2.9035) (-2.9023) (-2.9029)
REX -1.697345(1) -3.049265(1) -1.248035(3) -5.238667(3)

(-2.9029) (-2.9092) (-2.9023) (-2.9029)
GDPDLABOR -2.506534(5) -0.918236(3)* -0.966189(3) -8.059298(3)

(-2.9055) (-2.9048) (-2.9023) (-2.9029)
RSGDP88 -1.13667(3) -10.4060(2) -2.774371(3) -10.49496(3)

(-2.9042) (-2.9042) (-2.9023) (-2.9029)
TOT -1.97871(1) -4.76197(1) -1.708050(3) -5.804910(3)

(-2.9029) (-2.9035) (-2.9023) (-2.9029)
RINTUS1 -2.169104(5) --3.085262(4) -3.002547(3)* -7.404537(3)

(-2.9055) (-2.9055) (-2.9023) (-2.9029)
DINTTHUS1 -3.43733(3) -5.609100(1) -3.008635(3) -7.052231(3)

(-2.9042) (-2.9035) (-2.9023) (-2.9029)

N ote: (1) Statistic values calculated by program EVIEW version 3.1
(2) Value in above in each variable is calculating value and the parenthesis is the 
appropriate lag. All values are the intercept case.
(3) Value ADF showed in below the value at the 5% level o f  significance, * indicate 
these series are 1(2) but pp statistics showed these series are 1(1).
(4) Value pp test showed in below the value at the 5% level o f  significant, * indicate 
these value are 1% level o f  significant at (the MacKinnon critcal value is -3.5239 ).
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5.2  V A R ( V ec to r  A u to reg ress iv e  )

The second step, before estim ating all co-in tegration , the im portant 
condition is to select the lag length in unrestricted  VAR. The procedure begins 
w ith  the longest lag length and then tests w hether the lag length can be shortened. 
The criteria that can be used to select lag length are A ie ,  SBC, FPE , and LR test. 2 
T his thesis w ill be use A IC  and SBC as beginning for the selection  o f  appropriate 
lag length (see table 5.4).

From  table 5.4 and table 5.5, the results A IC , SBC for non-tradable 
relative price m odel and real excnange rate m odel are show ed. A IC  decreases 
w henever w e expand the lags. H ow ever, SBC value increase w hen w e expand the 
lags.

T a b le  5 .4  A IC  an d  S B C  o f  n o n -tra d a b le  re la tiv e  p r ice  m o d e l
Lag 1 2 3 4 5 6 7 8

Observations 67 66 65 64 63 62 61 60

AIC -28.58679 -29.35422 -29.17230 -29.39803 -29.13852 -29.04750 -29.31065 -29.54426

SBC -27.63073 -27.58754 -26.58203 -25.97085 -24.86076 -23.90513 -23.28927 -22.62909

Source: calculated from data series

2Ibid.,pp. 315,397.
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T a b le  5 .5  A i e  and S B C  o f  real ex ch a n g e  rate  m od el
lag 1 2 3 4 5 6 7 8

observations 67 66 65 64 63 62 61 60
AIC -28.97343 -29.75646 -29.63622 -29.86948 -29.65608 -29.66084 -29.70481 -29.65906
SBC -28.01737 -27.98979 -27.04595 -26.44236 -25.37832 -24.51847 -23.68343 -22.74389

Source: calculated from data series

From  AIC and SCB results, it indicates that different lag length to test co­
integration and error-correction model. W e, therefore, use reasonable t-statistics 
o f  each variables and AIC results to select appropriate m odel. For the case o f 
non-tradable, the appropriate lag length is lag 7 and the case o f  real exchange rate, 
appropriate lag length is lag 5 .3

5 .3  T h e co -in tegra tio n  and erro r-co rrectio n  resu lts  o f  n o n -tra d a b le  re la tive  

p rice

The appropriate lag length that w e have selected use to test co-integration 
m odel is 7. The results from the co-integration test indicate that there are 4 co­
integrating equations. The statistic LR test calculated from eigenvalue ( or 
characteristic roots) is show ed in the first colum n in table 5.6. Eigenvalue(X.max ) in 
5 variables are 0.527588, 0.401849, 0.271854, 0.214516, and 0.081678, LR  test 
w ere calculated those eigenvalue ( report in second colum n in Table 5.6). LR  test 
is to test hypothesis r =  0 against the alternative r =  1 ,2  ,3,4 and 5. F rom  LR test, 
it indicates that they can reject null hypothesis in case r = 3, show ing that the 
equation have C O -integrating 4 equations. This suggest that there are two co­
integrating relations am ong the five series.

3LR test and FPE also suggested to select the long length.
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Table 5.7 presents in co-integrating coefficients or the norm alize co­
integrating vector or ( 1, p 12, p 13,. .. ,  p 111) in these thesis w ith ท =  5. The 
adjustm ent o f  co-integration given lag 7 is -0.567225, this error-correction is 
significant. E rror-correction will be used to confirm  the long run equilibrium  exits 
(A ppendix c )

T a b le  5 .6  E ig en v a lu e  o r  C h a ra cter istic  ro o ts  o f  n o n -tra d a b le  re la tiv e  p rice
S a m p le : 1 9 80 :1  1 9 9 7 :4  
In clu d ed  o b se r v a tio n s:  6 4

T e s t  a ssu m p tio n : N o d e term in istic  trend in th e  d a ta
S e r ie s :  N TR E X  G D P D L A B O R  R S G D P 8 8  TO T R IN TU S1  
L a g s  interval: 1 to  7_________________________________________

E ig e n v a lu e
L ikelihood

R atio
5 P ercen t  

Critical V a lu e
1 P e r c e n t  

Critical V a lu e
H y p o th e s iz e d  
N o. o f  C E (S)

0 .5 2 7 5 8 8 1 2 2 .0 9 4 9 7 6 .0 7 8 4 .4 5 N o n e  **
0 .4 0 1 8 4 9 7 4 .1 0 1 0 6 5 3 .1 2 6 0 .1 6 At m o s t  1 **
0 .2 7 1 8 5 4 4 1 .2 1 0 6 5 3 4 .91 4 1 .0 7 At m o st 2  **
0 .2 1 4 5 1 6 2 0 .9 0 6 4 3 . 1 9 .9 6 2 4 .6 0 At m o s t  3  *
0 .0 8 1 6 7 8 5 .4 5 3 2 7 6 9 .2 4 1 2 .9 7 At m o s t  4

*(**) d e n o te s  rejection  o f  th e  h y p o th e s is  at 5% (1% ) s ig n if ic a n c e  lev e l  
L.R. te s t  in d ic a te s  4  co in tegra tin g  e q u a tio n (s )  at 5%  s ig n if ic a n c e  lev e l

U n n o rm a lized  C o in tegra tin g  C o effic ien ts:
N T R E X G D P D L A B O R R S G D P 8 8 TO T R IN T U S1 c

-7 2 .6 3 2 6 9 0 .2 0 7 2 4 7 - 5 .5 3 3 9 3 9 -7 .8 6 0 7 2 1 - 1 6 .7 9 7 8 8 1 2 .6 0 4 1 4
1 3 2 .8 3 0 0 . -1 .3 1 6 0 4 9 1 .9 6 9 3 0 2 8 .6 2 1 0 8 5 -1 5 .5 2 5 9 5 -1 3 .1 3 1 6 6

-4 .0 9 6 4 1 3 -0 .6 4 1 1 8 1 -2 .0 6 8 7 8 4 2 .4 2 1 4 0 2 1 4 .9 3 7 8 3 -1 .4 3 9 0 7 3
1 5 9 .6 7 8 7 -1 .8 2 3 6 7 1 4 .9 7 5 0 5 4 1 4 .4 4 8 0 1 5 .5 7 4 6 3 8 - 2 1 .5 2 1 4 4

-4 8 .2 0 2 1 3 2 .9 0 4 5 6 7 - 9 .4 6 4 7 4 3 -1 .2 5 4 1 9 9 -1 .9 8 2 6 8 2 4 .4 4 6 5 7 3

T a b le  5 .7  co e ff ic ien t  co -in teg ra tin g  eq u a tio n  o f  n o n -tra d a b le  re la tiv e  p rice
N orm a lized  C oin tegratin g  C o effic ien ts: 1 C o in teg ra tin g  E q u a tio n (s)

N T R E X
1 .0 0 0 0 0 0

G D P D L A B O R
-0 .0 0 2 8 5 3
(0 .0 0 5 4 2 )

R S G D P 8 8
0 .0 7 6 1 9 1
(0 .0 2 0 3 8 )

0 .1 0 8 2 2 6
(0 .0 1 3 3 6 )

R IN TU S1
0 .2 3 1 2 7 2
(0 .0 9 6 0 3 )

-0 .1 7 3 5 3 3
(0 .0 2 0 4 8 )

L og lik elih ood 1 1 1 3 .3 6 6
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From  norm alize equation, w e can show  the long run so lu tion  o f  non­
tradable relative price in the following.

T a b le  5 .8  T h e  co -in te g r a tin g  eq u a tio n  o f  n o n -tra d a b le  re la tiv e  p r ice

V ariables coefficients standard deviation t- statistics

G D PD L A B O R 0.002853 (0.00542) (0.52655)

S R G D P 88 -0.076191 (0.02038) (-3.73806)

T O T -0.108226 (0.01336) (-8.09950)

RINTUS1 -0.231272 (0.09603) (-2.40835)

constant 0.173533 (0.02048) (8.47314)

M ost variables except G D PD LA B O R  are significant 95% . T he signs o f 
coefficients are different from  the em pirical w ork o f  L im  and Stein (1995). It will 
be d iscuss above in this chapter.

T he results can be interprets as follow. The coefficient o f  G D PD L A B O R  
(the p roductiv ity  proxies by real GDP per labor force) are positive, indicating 
w hen G D P D L A B O R  (or productivity  in non-trade sector ) increase by one percent 
, N T R E X  (non-tradable relative price ) will appreciate by 0.002 percent.

T his results are consistent w ith our hypothesis that an  increase in 
productiv ity  in non-tradable sectors will rise the supply o f  output in non-tradable
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sector. This indicate the significance o f  direct effect productiv ity  on relative 
price o f  non-tradable and real exchange rate depreciate.

The estim ated coefficient o f  R SG D P88 (or thrift) is negative, im plying 
w hen an percent increase in thrift will depreciate the real exchange rate by 0.076 
percent.

The thrift effect to the non-tradable relative price in negative direction as 
w e expected. N am ely, w hen an rise in saving leads to a decline in consum ption, 
the dem and for non-tradable (direct effect) , non-tradable relative price and real 
exchange rate value.

The estim ated coefficient o f tenus o f trade is negative and statistically 
significant. O ur result is different from  the results from the A ustralia  study in 
w hich term s o f  trade is not significant and exclude from the m odel. The results 
im plies that w hen an increase in term s o f  trade leads to increases in relative non­
tradable price and real exchange rate.

The real long term  foreign interest rate indicate its negative relation  w ith 
non-tradable relative price. W hen real foreign interest rate rise by 1 percent, non­
tradable relative price w ill decrease by 0.23 percent. This results consistent w ith 
our hypothesis.

5 .4  T h e co -in teg ra tio n  an d  erro r-co rrec tio n  resu lts  o f  rea l ex ch a n g e  ra te

The results o f  the co-integration test show  that there are 2 co-integrating 
equation in case o f  real exchange rate. The statistic LR  test calculated  from 
eigenvalue ( or characteristic roots) is shown in the first colum n in table 5.9. 
Eigenvalue(A.max ) in 5 variables are 0.390472, 0.376152, 0.296422, 0 .219146 and
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0.097276, LR test calculates those eigenvalue, reported in second colum n in 
T able 5.9. LR test is to test hypothesis r = 0 against the alternative r = 1, 2 ,3,4 
and 5. Table 5.9 indicates that they can reject null hypothesis in case r = 3 that 
show  that the equation have co-integrating 4 equations. This suggests that there 
m ay be two co-in tegrating  relations am ong the five series sam e as non-tradable 
relative price model.

Table 5.10 presents co-integrating coefficients or the norm alize co­
integrating vector or ( 1, p 12, p 13, . . . , p 111) in these thesis ท =  5.

(  1, p 12, p 13, p 14, p 15 )  =  ( 1, -0 .017421,0.052555, 0.022766, 0.085481)

The adjustm ent o f  co-integration w ith 5 lag is -0.713355 and is 
statistically significant. Error-correction will be used to confirm  the long run 
equilibrium  exits ( A ppendix D).
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T a b le  5 .9  E ig en v a lu e  or  C h a ra cter istic  roo ts o f  rea l ex ch a n g e  rate  
S a m p le : 1980 :1  1 9 9 7 :4
In clu d ed  o b se r v a tio n s:  6 6

T e s t  a ssu m p tio n : N o  d eterm in istic  tren d  in th e  d a ta  
S e r ie s :  REX G D P D L A B O R  R S G D P 8 8  TO T R IN TU S1
L a g s  interval: 1 to  5

E ig e n v a lu e
L ikelihood

R atio
5 P e r c e n t  

Critical V a lu e
1 P e r c e n t  

Critical V a lu e
H y p o th e s iz e d  

N o. o f  C E (S )

0 .3 9 0 4 7 2 1 1 0 .1 0 1 3 7 6 .0 7 8 4 .4 5 N o n e  **
0 .3 7 6 1 5 2 7 7 .4 2 6 6 7 5 3 .1 2 6 0 .1 6 At m o s t  1 **
0 .2 9 6 4 2 2 4 6 .2 8 4 6 9 3 4 .91 4 1 .0 7 At m o s t  2  **
0 .2 1 9 1 4 6 2 3 .0 8 0 6 0 1 9 .9 6 2 4 .6 0 At m o s t  3  *
0 .0 9 7 2 7 6 6 .7 5 4 3 4 2 9 .2 4 1 2 .9 7 At m o s t  4

*̂ **) d e n o t e s  rejection  o f  th e  h y p o th e s is  at 5% (1% ) s ig n if ic a n c e  lev e l
L.R. t e s t  in d ic a te s  4  co in tegra tin g  e q u a tio n (s )  a t 5%  s ig n if ic a n c e  lev e l  

U n n o rm a lized  C o in teg ra tin g  C o effic ien ts:
REX G D P D L A B O R R S G D P 8 8 TO T R IN T U S1 c

- 1 1 4 .1 6 5 9 1 .9 8 8 9 1 7 -6 .0 0 0 0 1 6 -2 .5 9 9 1 0 4 - 9 .7 5 9 0 2 6 7 .9 8 3 7 6 2
1 3 8 .5 9 0 8 -1 .0 3 8 4 8 2 4 .3 5 0 0 1 2 3 .4 1 5 3 8 4 7 .6 0 1 9 7 7 - 1 0 .0 5 3 6 0
3 2 .9 1 4 8 3 -0 .2 3 2 6 1 0 0 .9 0 6 9 0 9 -1 .9 3 5 1 3 4 - 1 4 .3 7 5 5 9 0 .9 2 9 6 8 4

-8 1 .6 6 6 5 9 1 .2 9 0 9 0 5 0 .2 5 0 2 5 0 -2 .2 6 0 8 7 1 0 .0 3 1 8 2 8 4 .6 3 5 0 6 7
-6 4 .8 9 7 9 2 2 .5 6 0 8 3 9 -8 .1 9 5 6 0 6 -0 .0 3 6 8 1 9 1 .3 5 0 3 6 2 3 .6 2 1 5 8 4

T a b le  5 .10  co e ffic ien t co -in teg ra tin g  eq u a tio n  o f  rea l ex ch a n g e  rate
N o rm a lized  C o in teg ra tin g  C o effic ien ts: 1 C o in teg ra tin g  E q u a tio n (s)

R EX G D P D L A B O R R S G D P 8 8 TO T R IN T U S1 c
1 .0 0 0 0 0 0 -0 .0 1 7 4 2 1 0 .0 5 2 5 5 5 0 .0 2 2 7 6 6 0 .0 8 5 4 8 1 -0 .0 6 9 9 3 1

Log
lik elih ood

(0 .0 0 2 7 3 )

1 0 9 5 .0 9 4

(0 .0 0 9 9 7 ) (0 .0 0 5 3 0 ) ( 0 .0 2 7 4 2 ) (0 .0 0 5 4 1 )
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Table 5.11 is the long run relationship o f  real exchange rate that derived 
from  norm alize equation.

T a b le  5.11 T h e  co -in teg ra tin g  eq u a tio n  o f  real ex ch a n g e  rate

V ariables coefficients standard deviation t- statistics

G D PD L A B O R 0.017421 (0.00273) (6.38118)

SR G D P88 -0.052555 (0.00997) (-5.26988)

TO T -0.022766 (0.00530) (-4.29251)

RINTUS1 -0.085481 (0.02742) (-3.11729)

C onstant 0. 069931 (0.00541) (12.9346)

The m odel o f  real exchange rate shows positive relationship betw een non­
tradable relative price and real exchange rate. N on-tradable relative price also 
determ ine on real exchange rate. The positive coefficient o f  G D PD L A B O R  m eans 
that w hen G D PD LA B O R  increases by one percent, REX will increase by 0.017 
percent. H ence, total effect o f  non-tradable relative price and real exchange rate 
w ould appreciate w hen indirect effect dom inate d irect effect.

The negative coefficient o f R SG D P88 (or thrift) im plies that w hen thrift 
increase by 1 percent the R EX  will depreciate by 0.052 percent. F inally , if  direct 
effect dom inate indirect effect, non-tradable relative price and real exchange rate 
depreciate.
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The term s o f  trade has negative and strong statistically  significant 
coefficient. The negative relation betw een term  o f  trade and real exchange rate 
im plies that i f  term  o f  trade increase by 1 percent, real exchange rate w ill 
depreciate by 0.022 percent. Therefore, sum o f  direct effect and ind irect effect lead 
to depreciation o f  non-tradable price and real exchange rate.

The real long term  foreign interest rate has a negative relation  w ith  non­
tradable relative price. N am ely, w hen foreign interest rate increase one percent, 
the non-tradable price w ill decrease by 0.085 percent. Therefore, the total effect 
that sum  the d irect effect and indirect effect indicated depreciation o f  non-tradable 
relative price and real exchange rate.

5.5  C o m p a r iso n  N A T R E X  w ith  A u stra lia  case

W e can com pare the difference o f  the our results from  the N A T R E X  in 
A ustralia case. Lim  and Stein (1995) finds the negative relation  betw een 
productiv ity  and non tradable relative price and real exchange rate, indicating  the 
dom ination o f  indirect effect over the direct effect. H ow ever, in T hailand  case, 
w e find the dom ination o f  direct e f fe c t .

The thrift in A ustralia case has positive effect on non-tradable relative 
price and real exchange rate. Lim  and Stein (1995) explain that the indirect effect 
w ere m ore than the direct effect. H ow ever, we find opposition relationship  for 
T hailand case.

The term  o f  trade variables in A ustralia case show  positive effect on non- 
real exchange rate ( relative non-tradable price m odel exclude term  o f  trade from 
the m odel). Since the indirect effect dom inates direct effect, the real exchange rate
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appreciate as term  o f  trade rises. N A TR EX  in Thai case show  that d irect effect 
m ore than indirect effect.

The real long term  interest rate have negative im pact on non-tradable 
relative price and real exchange rate.

5.6  E v a lu a tio n  rea l va lu e  o f  B ah t

W e use the results o f  co-integration in non-tradable relative price and real 
exchange rate m odel to test the m ovem ent o f  both m odel in period 1980 until 
1997. The results indicate m isalignm ent o f  non-tradable relative and real 
exchange rate.

The figure 5.1 and 5.2 present the estim ated co-integration result. Before 
1997 exchange rate regim e change, non-tradable relative price has been 
overvalued since 1986.

F ig u re  5.1 th e  m o v em en t o f  n o n -tra d a b le  re la tive  p r ice  an d  eq u ilib r iu m  o f  

n o n -tra d a b le  r e la tiv e  p rice

NTREX NTREXF



F ig u re  5 .2  c o -in teg ra tio n  eq u a tio n  o f  n o n -tra d a b le  re la tiv e  p rice

From  the figure 5.3 and figure 5.4, before exchange rate crisis the actual 
exchange rate overvalue its long run equilibrium . This show  the m onetary policy 
m aker did not carefully  follow  the long run factors o f  real exchange rate. From  the 
co-integration m odel suggest that before the exchange rate crisis 1997. non­
tradable relative price and real exchange rate overvalued by 56.8 %, 23.5 % 
respectively.

F ig u re  5.3 th e  m o v em en t o f  real ex ch a n g e  rate  an d  eq u ilib r iu m  rea l 

ex ch a n g e  rate
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F ig u re  5 .4  c o -in teg ra tio n  eq u a tio n  o f  rea l ex ch a n g e  rate

I w ill explain the m ovem ent o f  non-tradable relative price and real 
exchange rate during three periods. First 1980-1985, Thailand econom y devalued 
the currency four tim e( 1.1 percent in M ay 1981, 8.7 percent in Ju ly  1981, 14.9 
percent in N ovem ber 1984, and 1.9 percent in D ecem ber 1985). D uring  ร 1986-96, 
the m ovem ent o f  non-tradable show s slight overvaluation. H ow ever, in 1997, the 
currency w as sharply overvalued.

F irst period (1980-1985): In figure 5.1 and figure 5.2, the actual non-tradable 
relative price w as in line w ith the equilibrium  non-tradable relative price in during 
1980-1982. In 1983, the real exchange rate also show  that the actual real exchange 
rate overvalued the equilibrium  real exchange rate. This periods the devalued 
currency in M ay and July 1981 did not enough, the m onetary authorities need to 
devalued again  in 1984 and 1985. W e can see that in 1981.2 and 1983.4 the actual 
value o f  non-tradable over the equilibrium  6.7 % and 14.6 % respectively. B ut the 
actual real exchange rate over the equilibrium  17.8 % and 16.5 % in 1981.2 and
1983.4 respectively. The result o f  devaluation, in 1985.4 the actual value o f  non­
tradable m ove below  the equilibrium  line 21.7 % and 16.7 % in case o f  real 
exchange rate (see appendix F and appendix G).
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Second period (1986 - 1996): A fter devaluation, the non-tradable relative price and 
real exchange rate tend to overvalue continually. This im ply that m onetary 
authorities can not m anaged the shocks. In this periods T hailand had financial 
deregulation and liberlization in early 1990s. International capital flow s to the 
developing countries had becom e an im portant phenom enon. In Thailand, the 
inflow s o f  foreign capital averaged about 10 % o f GDP betw een 1990-1995.

U nder the pegged exchange rate regim e, the im plem entation o f  m onetary 
policy w as underm ined by an im plicit guarantee o f  currency value. The im plicit 
guarantee, coupled with financial liberlization, encouraged excessive reliance on 
the external borrow ing, due to low exchange rate risk.

W ith freer and cheaper m eans o f  funding from abroad, enhanced by 
various tax concessions, net capital inflows o f  non-bank increased from  
approxim ately  20 billion baht per m onth in 1991 to som e 40 billion baht per m onth 
at the end o f  1995. The som e part o f  foreign capital w as allocated to investm ent 
projects in unproductive sectors w hich were not generating foreign exchange rate 
earnings to service the foreign borrowing. The non-tradable relative price and real 
exchange rate continue to appreciate due to an increase in productiv ity  in non­
tradable sector. In figure 5.1 and figure 5.2 , m ovem ent o f  actual non-tradable 
relative price in second haft 1980s w ere less overvalued than in first haft o f  1990s. 
It indicates that boom ing non-tradable sector in the first haft o f  1990s grater than 
the late 1980s. Real exchange rate tended to increase continually (in figure 5.3 
and figure 5.4).
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1997 -1999.3 periods: before July 1997 the non-tradable relative price and real 
exchange rate overvalue from its equilibrium  value by 56.8 % and 23.5 % 
respectively. A fter floating exchange rate, the non-tradable relative price and real 
exchange rate declined sharply. The non-tradable relative price and real exchange 
rate depreciate 35.8 % and 35.6 %  in 1997.4 respectively.

5 .7  F o reca stin g

W e can use the co-integration results o f  real exchange rate m odel to test 
w ith  data o f  four variables w hen we expand data from 1998.01 until 1999.03.( see 
appendix H)

T able 5.12 show ed that actual real exchange rate undervalue w hen 
com pare w ith equilibrium  real exchange rate. H ow ever, in 1999 this values move 
near the equilibrium  in 1999.01 and 1999.02. the results indicate that the 
m onetary authorities need to solve the problem  o f  currency. H ow ever, this 
undervaluation  periods show ed the m ovem ent o f  real exchange rate sam e as the 
devaluation o f -1984 periods. H ow ever, the values o f  forecasting, for exam ple 
colum n 1, 3 and 5, m ay not be good prediction. Since the data that used to 
forecasting cam e from  the difference source, for exam ple the real saving ratio, I 
approxim ated this series from the series o f  current account plus investm ent. The 
productiv ity  variables cam e from  the quarterly data o f N SED B , but the period 
1980.01-1997.04 this variable calculated from  the regression m odel.
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Table 5.12 Results of Forecasting
years inverse R inverse actual R R actual R nominal R actual nominal mis-rex
1998.1 0.033761 0.025839 29.61962 38.70119 36.16462 47.25279 -0.23466
1998.2 0.041112 0.031851 24.32354 31.39619 30.20486 38.98804 -0.22527
1998.3 0.037515 0.029621 26.65614 33.75983 33.41368 42.3181 -0.21042
1998.4 0.037548 0.031367 26.63251 31.88064 32.93467 39.42406 -0.16462
1999.1 0.039089 0.033616 25.58251 29.74774 31.54498 36.68071 -0.14002
1999.2 0.040456 0.03223 24.71844 31.02699 29.89927 37.52977 -0.20332
1999.3 0.043146 0.032766 23.17703 30.51944 27.97401 36.83589 -0.24058
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