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A Time Series Approach For The Evaléuation
- Of The Tunisian Adjustment.Progréam
1986-91 o

1. Introduction

After a period of sustained economic growth and relatively strong'ext(;:rnai balances
during the 1970, Tunisia's firancial situation witnessed dramatic changﬁes toward the
mid 1980'. This was mainly due to the overturn in the export pricés of oil, the
slackening tourist activity, the decline in worker's remittances, and the choucht that hit
agricnltural production very badly on several occasmns o

Following these developments, in August 1986 Tunisia embarked on an economic
adjustment program. To support this program, Tunisian authorities sought the help of the
IMF for financial assistance. On the 4th of November, the Fund approvéd a stand-by
arrangement (SBA) and compensatory financing (CFF) that entailed piutl'illg at the
disposal of the Tunisian authorities, resources totaling the equivalent of SDR 218.36
million. Of the total. SDR 114.71 million was immediately available under;the CFF. The
CFF was activated due to a 13% shortfall in estimated earnings for, 1986 from
merchandise exports, travel, and workers' remittances. (1} The remainder was allowed to
be drawn over a period of 18 months, in direct support of the adjustment pr(:)gram.

The Tunisian adjustment program rested on policies designed to cdmain overall
demand. improve the competitiveness of the export sector and liberalize fthe economy.
More specifically, these policies consisted primarily of the following : liberalizing prices,
investment, and imports; lowering the profile of state eneterprises in pmduct:lon adopting
a more flexible exchange rate; and liberalizing the financial sector. :

The aims of the stabilization programs were determined in the C(;)ntext of the
objectives of the VII development plan 1987-91, with its emphasis on raisilfi g the growth
rate of real output, stabilizing inflation, reducing external imbalances, and avoiding an
excessive indebtedness of the economy. The program also aimed at 1eonentmo the
economy toward an outward and market-oriented outlook. '

To sustain and strengthen the structural components that started durmu the 1986-88
stabilization program, Tunisian authorities embarked, in 1988. on a follow -up program
that was prepared in close collaboration with IMF and World Bank staff. To back up the
program. the IMF reserved SDR 207.3 million to be drawn in the contexr of a three-year
extended facility. The pro«ram aimed at proceeding with the deregulation of prices and
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foreign tr qde the-reform of the financial sector. resmctumw public enterprlses and al

mtrodl:lcun0 a comprehensive tax reform.

Alter i:m, consecutive years of experience with adjustment programs backed up by
the IMF, Tunisia, which combined macroeconomic stabilization and comprehensive
structural rfeforms, offers a very important case to assess the performance of these
programs. | - '

Assessfmcnt is based on the counterfactual approach where the actnal time paths of
{he most important variables in the program namely, inflation and balance of payments,
are compared to the paths that would have been observed without the program. In
drawing onélhe case of Tunisia, this paper seeks to shed some light on the usefulness of
lime-series Hllalysis in assessing the effects of IMF-supported programs.

The 1csl of the papel is organized as follows : Section 1Y presents a brief backgronnd
and the mrcumstanccs surrounding the crisis years of the Tunisian economy. Section 111
" presents {hé method used in assessing the effects of the program. Section IV reports the
estimation r;esults and evaluates the impact of the latter program. Section V concludes.

IL Backg:round andThe Emergency of Difficulties

After its independence in 1956 and throughout the 1960's, Tunisia had followed an
i'nward-loolicing development strategy based on two aspects : first, to build a strong
industrial bfase through stepped-up capilal formation and import substitution in the
industrial sefclor. and second, to adopt a system of collective organization of agriculture.

This strategy was rapidly confronted with its own limitations causing a crisis
situation that reached its peak in the ycars 1969-70. Over-accumulation of capital
resulted in a bias against wage-incomes and reduction in demand. As a consequence of
the limilatibn of the domestic market, capacitics were left idle. Between 1962-72
COl]blll"ﬂp[lOl'l per capita decreased by 0.1 percent and the rate of utilization of capacities
was, at best around 60 percent. @

In the (;:mly 1970%s the Tunisian government decided to withdraw from the previous
collcctivist.ifc-state oriented model of devclopment. The new economic policy sought to
get (he private seclor more involved in the production process, tc open up the gconomy to
foreign invéstors and capital and to encourage export industries. In this regard, many
laws were; promulgated to encourage new domestic and foreign investment in
manufacturing.

During 1971-80 the nvestment ratio to the GNP hovered around the average rate of
27 percent.;Growth rates of exports on the oiher hand were spectacular. especially in the
first half of the decade, dug notably to the increase in oil prices. During the same period,
the real GDP growth rate averaged 7.5 percent and real absorption 7.8 percent, which
cxplains the relative stability of the savings ratio during that period. Overall, the
performance of the Tunisian economy during the 1970's was relatively satisfactory, even
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if it was beset, every now and then, by wnfavorable weather and woﬂd markels
condilions. ' '

Contipuing with the samc liberal orientation engaged in during th:c 70's, the
Tunisian cconomy entered the 1980's with a very unfavorable situation. Tables [ and 2,
persent some domestic and exicmal economic indicators in the first half ot the decadc
before the outbreak of the crisis in 1986. '

The beginning of the 1980's was a very difficult period for the Tunman economy.
Inflation was running at two-digit levels, output was sluggish, and f01c1011 exchange
eamings declining due notably, to the reduction of oil prices. :

In 1986, .many factors were combined to expose the Tunisiatf. cconomy's
vulnerability to many domestic and international shocks. Domestically, dfought had a
damaging effect on cereals crops. Production dropped from 20.7 millions of quintals in
1985, to 6.1 in 1986, Qutput n industry was sluggish. Overall, the real GD;P decreased
by 1.6 percent, On the international Ievel, oil and phosphate prices continued to drop,
tourist income fell from 416 millions of dinars (MDD} in 1985 to 386 MD'in 1986, and
the balance of payments deficit reached 153 MD against 94 MD one year be:fore. On top
of all these adverse developments, came the decision of neighboring Libyai to force the
retum of 40.000 Tunisian workers. This incident meant for the Tunisian ecofnomy a loss
of workers remittances, a closed market for exprots, and an increasing rate of
unemployment which was already a subject of concern. Earlier in the safne year, the
credit-worthiness ol the country was shaken by a demand for credit from thc Eurocredit
market that did not find full support. !

The country was facing a very uncertain {uture. Domestic, political and :f;ocial unrest
were not showing any signs of abating. On the other hand, there was some concern about
the loss of European markets for agricultural products, especially. witli Spain and
Portugal being in the process of joining the European Economic Commumty (EEC), and
about lower oil revenues. '

_ Faced with this bleak picture, the Tunisian authorities decided to approhch the IMF
for financial assistance. The Fund agreed to an SBA starting from Novermbet 4th 1986,
In August 1988, the Fund agreed to an Extended Fund Facility (EFF) over thi‘ee years,

A1




Table 1

Tunisia : Selected Domestic Economic Indicators, 1980 - 85

(Annual percentage change, unless otherwise noted)
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1980 | 1981 | 1982 .| 1983 | 1984 | 1985
Real GDP 74 1.55 | -05 | 47 5.7 5.6
Real Ag’friculture Value Added] 9.9 65 |-103] 25 129 1 174
Real Absorption 492 } 95| 25 |29 | 67 |-14
Consumer Price Index i0.1 | 88 | 138 | 89 8.4 8.0
Broad Money : M2 173 ] 229 202 | 17.1 120 | 135
Domestic Credit 19.1 | 297 ] 255 | 21.0 | 158 | 162
| Fiscal Deficit % of GDP 28 | -250 58 | -83 ] -49|-51
Investment % of GDP 303 | 335 329 | 306 | 33.0 | 278
Savings:% of GDP 252 | 2521 228 | 22.7.1 21.6 | 201
o Table 2

Selected External Economic Indicators : 1980 - 85

(Annual percentage change, unless otherwise noted}

1980 | 1981 | 1982 | 1983 | 1984 | 1985
Merchandise Exports (f.o.b.) | 401 | 13.7 | -194 ] -69 | - 35 | -43
Merchahdise Imports (f.ob) | 27.1 | 91 | -84 [ -72 | 06 |-123
Terms of Trade 148 | 20 | -75]-65]-35]-22
Workers' Remittances 126 | 121 43 | -341-119[-145
Debt _-Siervice Ratio % of ) ) 142 1 16.1 194 | 216
Foregin Exchange Receipts
Current; Account Balance
(% oF GDP) -43 | -48 | -85 | -76 |-107 ] -64
Balance of Payments :
(in Millions of Dinars) 290 | 46.0 | 160 |-10.0 |- 116.0{-94.0




TFable 3 given below, summarizes the evolution of the main dOme[IC and external
1nd1calors during pl()ﬂl am years. i i

It should be pointed out that on August 18, 1986, well before llle ploolam had
ofhcmlly started, the Tunisian authoritics announced a 10 percent dev.ﬂuarmn of the
Dipar along with cuts in public spending and a reduction in import tauffb Other
me'lsures included decisions to lower subsidies on a number of staple foods and to
increase the basic industrial wage by 10 percent. Of course, it would be nalvc to think
: that all these measures did not involve the IMF. :

_ Table 3
Tunisia : Selected Economic Indicators During the Program Year 1980 85

(Annual percentage change, unless 0[herw1se noted)

1986 | 1987 | 1988 | 1989 1990§ 1991

| Real GDP | -1a ] 66| 02 [ 37| 751 37
Real Absorption -4.0 0.8 -14 1 9.0 94 i 1.2
Consumer 6.2 8.2 96 7.7 65 || 8.2
Broad Money : M2 68 | 149 | 175 | 155 | 7.7 || 58
Domestic Credit ] 83 .88 | 44 241 | 63 | 82
Fiscal Deficit % of GDP -73 | -47 | -38 | -43 | -53 1 -41
Workers' Remittances 280 | 422 [ 163 | -08 | 132 -
Current Account Balance Ra- i

tio % of GDP 75 -1l +11 ] -306 -5.6; -4.6

Debt Service Ratio % of For-
eign Exchange Receipts
Balance of Payments in Mil-
lions of Dinars '

269 | 268 | 221 | 220 [ 242 | 228

i53.0 1.97.0 | 3250 | 923 -61.6%-95.0

Sources :
International Financial Statistics (IMF), World Tables (the World Bank), Stansuques
Financiéres and Rapport Annuel (Central Bank of Tunisia).

Many of the Fund policy recommendations are part of " prior actions " ihat the IMF
requires a country (o take even before a program is agreed upon. Measures to! devalue the
local currency, reduce subsidies and cut tariffs are very (ypical IMF recornme;ndations.

III. ARMA Models For Reserves and Inﬂétion

This paper focuses on the effects of the five-year adjustment program of the
evolution of international reserves and the inflation rate. This is done for l;;wo reasons.
Firstly, because the latter variables are the most important targets of IMF supported
programs, and secondly, becanse quarterly data on other variables, notably 011 output are
not available,
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The behavior of international reserves and mflation variables before and after the
start of the program, as represented by the rate of change of international reserves and
the consumer price index (CPI) respectively, is summarized in table 4. The before- after
comparison;reveals that the average rate of change in the CPI over program ycars 18
lower than that of the pre-program period. and the average loss in internationl reserves
was less pronounced during the program . Although these findings are positive in their
own Tight, one has to avoid making the hasty conclusion that the impact of the program
on both vanables was positive. "This is due to the fact that the before-after comparisons
suffer from many flaws.

The main flaw of this approach resides in the fact that 1t cannot measure the
_ mdependent effects of the program since it atéributes all the changes in the relevant
variables to! the program itself and ignores the effects of nonprogram factors and shocks
that are also affecting these variables. 3).

In order to evaluate the impact of the adjustment program, we adopt the
counterfactual approach. Unlike the before-after approach, the counterfactual approach
can measure the independent effects of.the program without being blurred by
nonprooram factors. Moreover, it recognizes the fact that the program can yield
unfavorable results and still be considered successful if the alternative is not any better.
Accordingly, counterfactuals for what would have happened to the balancc of payments
and mflalmn without the program, are required as a b'iSlS for evaluation.

Table 4

Companqon of Before and After Control Percentage Rates of change in crl
and international Reserves.

{Annual percentage change, unless otherwise noted)

: Period _ CPI Reserves
Before Control _
5- Year (1981.3-1982.2) 10.8 -14.2
4 - Yéar (1982.3-1983.2) 5.9 -31.5
3 - Year (1983.3-1984.2) 64 -531
2 - Year (1984.3-1985.2) 5.0 -63.7
l- Year (1985.3-1986.2) 31 -81.7
Five Year average of pre-control rates of change 6.2 -48.8
AfterControl : T
1 - Year (1986.3-1987.2) 5.8 +3.9
2 - Year (1987.3-1988.2) 4.1 +15.8
3 - Year (1988.3-1989.2) 49 -83
4 - Year (1989.3-1990.2) ' 42 -26.0
5 - Year (1990.3-1991.2) ' 60 -40.0
Five Ycar average of pre-control rates of change 5.0 -10.9
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In other works structural equations systems or reduced-form model:s were rclicd
upon Lo generate counterfactuals based on the behavior of a contlol group of
NON-program countries. (4) However. the use of siructural models is alm@st invariably
associated with problems relative to, among other things, the arbitrariness in: the choice of
the endogenous and exogenous variables to be included and normahzapon of each
equation, the choice of lag lengths, the problems of aggregation and the modelling of
expeclations. In contrast, projections of the relevant variable time pajths, using a
time-series appoach, certainly offer an inexpensive way to generate counterf?ctuals.

In what follows. I use the model building sirategy suggested by Box and Jenkins
(1970) for identification, and diagnostic checking, so as to represent eacl{ series as an
ARMA process. In the first stage, identification involves the determination jof the orders
of the autoregressive and moving average components of the processes as well as the
number of times cach series has to be differenced to make it stationary. thn more than
one model seem to adequately represent the data, Akaike Information Cntenon (AIC)
will be used as a basis for choice. Once the model is chosen, estimation 1s performed.
Finally, diagnostic checks involve testing the whiteness of the estimated res1duals of the
chosen model. -

IV. Estimation Results and Evaluation of The Program

The Foregoing procedure was applied lo seasonally-unadjusted qmrierly daia on
infation rates (INFL), and rates of change in international reserves (CRES). Since, as
mentioned previously, the Tunisian authorities are believed to have started applying IMF
measures well before the official start of the program, namely, qudrlexly data spanning
the period 1963. 1-1986.2. : :

It should be mentioned that both series, INFL and CRES, exlnbired a pattem of
peaks and valleys spaced at more or less regular intervals. This kind ot pattern is
indicative of the presence of deterministic seasonal fluctuations. :

To take into account this pattern of seasonality, each variable was 1eﬁrcssed on
seasonal dummies that take on the value of unity in the appropriate season and zero
otherwise. @) Then the residuals, or the non-seasonal components, of eagh regression
was modeled as an ARMA process. Once these models were identified, ejach equation
was reestimated by including the seasonal dummies. The final estimation results for
INFL and CRES are : :

(1+0.344L% - 041417 - 0.327L* - 0.447L° CRES , |
(2.953)  (-3.599) (-2.862) (-3.534) :
=-0315 + 0.102D2 + 0.520D3 + 0.263D, + Ey
(- 1.148) (0.670) (2.574)  (1.816) i




G, L0.197, "X2(12) =2033

INFL = 1.762 - 1.591D, - 0.123D, + 0273D4

(5.901) (- 3.813) (- 0.290) (2.156) + (1 - 0.340L* 0.248L5 + 0:402L5
o (- 4740) (- 3.318) (6.009) + .0.406L7 + 0.273L%) ., (137 B3
o, =136, X2(11)=16.59 '

The estimated models are used to predict what would have happened in the absence

of the ad]ustment program, I first consider deterministic forecasts made at a unique time

origin namely, the second quarter of 1986, and 20 quarters into the future. These
forecasts are deterministic in the sense that all future random ShOCI\S take their expected
values of Zero and hence, are not contaminated by events in the post-sample period.
Determmlsllic forecasts for CRES and INFL are given in figures 1and2.

If we lassume that the predicted series reflect reasonably well what would have
happened iil the absence of control, then the Tunisian adjustment program had virtually
no effect on inflation and a noticeably positive effect on international reserves. These
findings come as no surprise since they are consistent with previous findings on the
effects of IMF programs. 6)

The latter results show that Fund- procrram effects are usually stronger in correctmc
external ifmbalances ‘than in dampening the pace of inflation. These remarks
notwithstaﬁding, it bears mentioning that the weak effect on inflation, in the case of
Tunisia, can also be explained by the several price increases enacted during program
years. For many years, most prices were institutionally determined and fixed below
market IeveIs due to the presence of consumer subsidies. Therefore, inflation was
repressed and the recorded actual rates could be thought of, at least partly, as the
reflection of previous repression. On the other hand, the comparisons between actual and
determnns‘hc paths of CRES bear witness to the improvement in the external position of
Tunisia, ebpe(:lally, in the period 1987-89, during which reserves were replenished. The
crossing of the two curves around the year 1990, is also consistent with the deterioration
of the balal}ce of payments situation in that year.

The d:eterministic forecasts presented below would be very reliable if. in the
post-samplfe period, the program has caused a structural change in the system. Put in
other terms, one needs to see if the program has altered the paths of the variables of
interest. If :there is no structural change in the system, the actual values of the relevant
variables can be interpreted as realizations of random shocks that would have hit the
economy in the absence of the program. In this case, deterministic forecasts that do not
use this valuable information would tend to produce less reliable forecasts. On the other
hand, adaptive forecasts using information on forecast errors in prior periods would be

more appropriate.
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- To test whether there was a change in the paths of CRES and INFL in the
post-sample period, I use a prediction test for structural stability proposed by Box and
Tiao (1976). The bauc idea of this test is to compare deterministic forecasts; ‘with actual
values in the post-sample period. A large discrepancy between the th would be
indicative of structural change. As pointed out by Liitkepohl (1988), who presented the
smali-sample behavior of the test, among the advantages of the latter test, is that the form
of the structural change does not have to be known and that it represents a natural choice
if forecasting is the ultimate objective. Box-Tiao's test revealed that the structural change
hypothesis could not be accepted in the case of inflation but could not be rejected in the
case of international reserves. The x2 Q-statistics for CRES and INFL were 150.2 and
4.2 respectively. The 3 percent values of x? corresponding to the estimation équations of
the above variables were 28.9 and 31.4, respectively. In practice, since tests are based
on estimated values, a closer approximation based on F distribution can be used. This test
was also performed. The ensning results led to the same conclusions as the 3{ test. The
results of these tests point to the fact that the effect of the program was much: stronfrer on
international reserves than on inflation. :

Although deterministic forecasts show that the Tunisian adjustment pl-ogiram did not
have any effect on inflation and had a positive effect on international reserves, one has to
bear in mind that forecasts are made with error. The first source of error reSides in the
fact that innovations in the forecast period are unknown and are assumed, under the
deterministic forecasting scheme, to take on the value of zero. The second source of error
is related to the fact that true parameter values are not known and are estlmated with Jess
than perfect precision, This lack of precision is also transmitted through the forecastmo
equation since parameters are usnally multiplied by exogenous variables that ¢ can deviate
drastically from their mean values and exacerbate forecast uncertainty.

The 95 percent prediction confidence intervals for CRES and INFL. were found 1o
cover all the actually observed values for the latter variables. This finding points to the
fact that the results might have been affected by forecast uncertainty. In such a case the
observed values of the above variables could possibly just be reahzatlons of random
shacks, there being no change in the paths of the latter variables. Therefore, as mentioned
earlier, adaptive forecasts that make use of post-sample information could revea] more
accurate than deterministic forecasts that do not use such an mformauon Adaptlve
foreecasls tor CRESS and INFL are given in figures 3 and 4. -

Figures 3 and 4 show that there are negligible differences between the: actual and
the adaptive forecasts for CRES and INFL, respectively.
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Based on the deterministic and adaptive forecasts for inflation, one cen conclude
that the' Tunisian adjustment program did not have any effect on inflation. The
counterfactual paths were not substantially different from the actual paths. This finding
can be explained by the fact that deflationary effect of reduced fiscal. defmt and
disciplined monetary and financial policies, was offset by the inflationary pressure cansed
by the liberalization of many prices in the economy. Regarding mtematlonal IESEIves,
while deterministic forecasts showed that the program had a positive effect, adaptive
forecasts, on the other hand, showed the absence of any substantial effect This
discrepancy notwithstanding, deterministic forecasts are beheved to be a better
representation of the counterfactual path for at least three reasons First, as explained
earlier. the deterministic pro;ectron seems to be more consistent with actual facts.
Second, the tést of structural stability shows that thére is reason to beligve’ that the
program has indeed changed the time path of internatioal reserves. Third, as/ pointed out
by Hsiao and Fakeyesi (1988), there is a tendency:for adaptive forecastincito generate
less divergent forecasts from the actual path than deterministic torecastmg, because
forecats are usually more influenced by the most observations. . -

Finally, it should be mentioned thai different deterministic paths for mﬂatton and
international reserves could have been -generated if different medel spec1f1_clat1011_s were
adopted. However, cantion was exercised in choosing the best model usiné optimality
_crrtena Since the procedure of identifying ARMA models is inexact, other candidate
speafrcahons were tried and generated conclusions sumlar to the ones reached thr0u0h
the specifications adopted in this paper.

V. Conclusion ._

In this paper a time-series-approach was used to assess the effect of tﬁe 1986-91
Tunisian adjustment program on inflation and intemational reserves. The method of
evaluation adopted is the counterfactual method where the actual paths of the latter
variables were compared to the paths that would have been ‘generated wrthout the
program. This method is immune from many of the flaws oha\racterrszI the use of the
Before After method in so many other studies. :

The counterfactual paths for inflation and 1ntemat10nal reserves were generated
using time-series forecasts. This time-series approach offers an mexpenswe way to
generate counterfactuals and av01d many of the problems assomated w1th the use of
structural models. ;

The results indicate that the impact of the program on inflation is non- ex:stent but is
remarkable on international reserves. These findings corroborate previous results on the
impact of IMF-supported programs, showing that the latter programs ar¢ more successful

" in correcting external imbalances than curbing inflation.
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