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ABSTRACT

An important reason for formulating an econometric model or time

| series’model is to generate a forecast of one or more variables. The
categories for econometric and time series are very broad and the line
between them is not yet clear. The model used for Sforecasting e.g.
economic variables are not however fully applicable to non economic
variables i.e. number of crimes reported in Pakistan. In this paper we
have employed a new indicator for forecasting evaluation, that is
coefficient of correlation between actual and fitted values. The
traditionally employed methods which give some better forecast in
sample period but their ability for out of sample forecasting is doubiful.
Hence, need is to develop special type of models for particularly non
economic data. Our results also fully supported the methods proposed
by Granger and Ramanathan. (1984). '

INTRODUCTION

A forecast is a quantitative estimate (or set of estimates) about the
likelihood of future events based on past and current information
(Pindyck, 1981). Broadly speaking, usually, four techniques are used
for forecasting of time series data, (1) Single equation regression
model, (2) Simultaneous equation regression models, (3)
Autoregressive moving average integrated models, and (4) Vector auto-
regression models.

The four models were gradually employed due to critiques toward these
models. Simultaneous equation models earn great popularity, but loose
their reliability due to the Lucas critique (1976), and the thrust of this
technique is that the parameters estimated from an econometric model
are dependent on the policy prevailing at the time, the model was
estimated and may be change if this particular policy is rejected in
favor of new one. The time series model then get their place to
econometric simultaneous and single equation methods. But their
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predictive power also proved doubtful due to their theoretic nature, then
a mixture of cconometric and time serics model attract the policy
makers and  forecasting inclined personnel. The combining of
cconometric and time serics models is also used with different
methodologies i.c. with and without weights. with and without constant
term.  Different  methods  for forecasting performance  evaluation
techniques are also developed, The traditionally employed - methods are
average absolute error. root mean square error. Theil inequality
coefficients. But new methodology employed by us is coefficient of
correlation berween fitted and actual values to have a clear-cut decision
toward the accuracy of forecasted values. But work on non-economic
data (number of accidents, number of crimes reported in Pak) is rare
one. Hence. the objective of our study is to fulfill this thrust. We are
interested to check either which one method is useful for forecasting of
non-economic data for in sample and out sample. :

METHODOLOGY OR FORECASTING EVALUATION
Since different models arc candidate, we arc employing simple linear

model and those of proposed by Pindyck (1981). in first step. the
following modcls are estimated.

i)  Simple Linear modcl n o= ay+ al’ + uy

ii) Logarithmic model Log » =fo+ BT+ us

iii) Autoregressive model 1= Yot yipt =1 + ust

iv) Logarithmic autoregressive model ~ Log y1=ri,+ I7,log y=1+ j1r
v) Quadratic trend model B =00+ 8T + 8T+ udt

Since time series models have achieved a greater popularity from their
inception. hence we will usc different order autoregressive and moving
average modcls called (ARMA). with stationary checking  of
autocorrelation and partial autocorrelation. Our model in general form
is:

o= O ARDP) - MA (q) (6)

Where P and ¢ are order of moving average and autoregressive terms.
Bates and Grander pointed out in 1969 however. that discarded modcls
do still contain information about the underlying behavior of dependent
variable and argued that combining forceast from several models would
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out perform thosc from a single model. The following three methods
are used to combine forecasts (Ramnanathan, 1992).

COMBINED FORECAST MODELS

(a) Unconstrained with Constant (Granger. Ramanathan. 1984).
vt = By + Byh=t . . .+ Bufltpt
(b) Unconstrained with no constant,
no=frtp => p= B+t ..t Pu Sttt
(¢) Constrained. with no constant and weights sum to one.
7= But+Pauftat . .+ Bu Sttt

Where By, Ba, [« are Weights.

The underline procedure for model (a) is that if individual forecasts are
biased, then their weights are likely to be biased. Hence. procedurc is to
add a constant term to the forecast and let the constant term adjust for
the bias (Ramanathan. 1992). where vt in our model stands for the
number of crimes reported i Pakistan, while At and ft arc actual and
fitted values respectively. All the econometric techniques and time
series emploved models arc used for the forecast evaluation. Differcent
criterion for in-sample and out-of sample forccast evaluation are used
traditionally. Some of these criterion are:

m

S| Ft+n-At+n|/m

Absolute average error (AAE) =
t=1

3

Root mean square error (RMSE) = i

Y (Ft+n-At+n)/m|
=I
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m
Theil ‘U’ inequality coefficient = ! T (Ft+n-At+n)
| t=1

(Theil inequality coefficient)

m
J Y (At +n-At+n-1)?
t=1

(Theil inequality coefficient)

m
Absolute average error in percentage = [ Z | Ft+n-At+n | /m|%
t=1

A new method for evaluation of forecast is by using simple correlation
coefficient between actual and fitted values. i.c.
Zftat

NG

ft = (Ft-Ft)
ar = (At-At)

To test, if the forecasts are optimal. Mincer and Zamowitz (1969) used
the regression: }
At = a +B ft +pt

and test the joint hypothesis @ =0 B =1 . rejection of the hypotheses
indicates thar the forecasts are not optimal and should be adjusted to
remove the systematic error and may be called necessary condition for
optimal forecast.

So forecast that gives the minimum (AAE. RMSE. AAE%) and
maximum. YFi. AT will be preferred onc. The evaluation criteria can be
applied for both in-sample and out-samplc forecasting. Total samplc
period is from 1990.01 to 1995.02. estimation period is 1990.01 to
1994.01, in-sumple forccast period is 1993.01 to 1994.01 and out of
sample forecasting period is 1994.02 to 1995.02.
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RESULTS

The results of differcat models proposed in methodology reveal
interesting features. As a first step we regress model (I to V) and obtain
their RMSE AAE. AAE% and coefficiént of correlation. The model
(V) gave the satisfactory forecasting results in term of high coefficient
of correlation and low RMSE. AAE% and Theil inequality coefficient.
Hence we seleet this model as best models for econometric techniques
employed representation. then time series model building procedure
was applied. By analyzing partial and autocorrelation. different orders
of autoregressive and moving average were selected. Particularly were
(1.0.1 ), (2.0.2). (3.0.3). (5.0,5) and (6. 0. 6), but by analvzing
coefficient of correlation, the order (6.0.6) was the best one. Here on
explanation is necessary that by inspection of Q-statistic. no need for
differentiation was noted. The results of ARMA and cconometric
techniques show that time series model is the best one in term of
correlation and low forecast errors for in-sample forecasting (1993.03
to 1994.01) and out-sample (1994.02 to 1995.02).

In second step. combination of ARMA and econometric models were
estimated with methods as (unconstrained with constant. unconstrained
with constant and constrained with weights sum to one) for both in-
sample and out-sample forecasting period. The results are presented in
table 1, 2, and 3. Ranking of forecast mean their ranking in term of high
correlation. low forecast errors, and satisfying efficiency condition.
Efficiency condition was tested with hypothesis, intercept of model
zero and slope coefficient onc. The results guide us toward the
conclusion that models proposed by Granger and Ramanathan (1984)
gives the best forecast for both in-sample and out-sample forecast. But
in case of out of sample. all these methods do not give satisfactory
results as corrclation between actual and fitted value is only 0.35. But
an interesting debate starts that all three proposed mcthods (combined
cconometric and time serics) give the approximately same results
(correlation cocfficient differs only 0.01 approximately). Hence. need is
to develop other methods. although this coefficient is 0.35 for in-
sample forceasting. .
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Conclusion

The main objective of the econometric and time series modeling is
generally to get a best forecast in term of low forecast error. From their
inception, econometric techniques were criticized on different grounds.
The time series and simultaneous equation modeling also get their
popularity. But at recent. the combination of time series and
econometric modeling are performing well. We have tried to use these
estimates and then use it for forecast. The new techniques we have used
for having a clear-cut decision of coefficient of correlation between
actual and fitted values. the ranking of models in term of low errors
(RMSE, AAE. AAE% and Theil inequality coefficient). We have used

the graphs of different models(actual and fitted values. and reached at
the conclusion.

i) .The work on economic data forecasting is common practice. But
non-economic data forecasting is rare one.

ii) Traditionally employed methods although give some type of
satisfactory forecast in case of in-sample forecast, but out-of-
sample forecast power of these models are not good one and even
with samc number of forecast. root mean square error forccast
(RMSE) 1s 11% time s higher in case of in-sample forecast, and
coefficient of correlation in case of out of sample forecast is only
0.35, which is quite low. Hence. text book methods prescribed in
undergraduate level type cannot be used for these types of data.

iii) So. future need is to develop the techniques which are equally good
for forecasting in both cases(economic and non-economic data).

iv) Our results arc although not acknowledging combined techniques
in term of very high correlation. due to the fact that the data we
have used is unpredictable (number of crimes reported in Pakistan).
and our results may not hold in general for other data sets.
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TABLE 1

IN-SAMPLE FORECAST
(ESTIMATION Period 1990.01 to 1994.01)

Forecast AAE RMSE | AAE Theil Constant| Weights for Ooma.wn_.mzn Ranks
% | inequalit: =]
nomﬂmn_m_.«» Econon| ARMA | cqrelation
Original Econometric 1319.36 [1894.65 |5.59 [0.04 - 1.00 - 0.14 4
ARMA 1397 53 [1652.83 |5.67 [0.03 - - 1.00 0.50 3
a) Combined (Unconstrained with constant
Econometric and ARMA [1289.67°]1581.587[5.32* [0.03* [23687.02°[0.94° _[1.03* | 0.55" 1
b)Combined (Unconstrained without constant)
Econometric and ARMA [1361.56 [1626.67 ]5.60 [0.03 [ Tons  Jos2 [ 053 2
) Combined {Constrained with No Constant and Weights Sum to 1)
Econometric and ARMA [1359.46 [1626.82 J5.60 [0.03 [- [o20 Joso [ 052 2

Notes:

ARMA model is
a) Combined model is

Econometric modelis 7t = 8+ 8T +8&T°
yt = Constant + AR(6) + MA(6)

yt= B, + Pi(Econometric forecast) + f(ARMA forecast)

b) Combined modelis yt= p.(Econometric forecast) + B.(ARMA forecast)
c) Combined modelis yt = [3;(Econometric forecast) + B:(ARMA forecast)’

Where in model (¢) B, f5- are weights (0.20,0.80) respectively.
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TABLE 3

RESULTS OF FORECAST EFFICIENCY
[MODEL
In-Sample Forecast %
[ Econometric model
qwzr» model | YES
{ Combined YES
a) Econometric and ARMA YES
b) Econometric and ARMA YES
c) Econometnc and ARMA YES
Out of Sampic Forecast
{'2) (T) Econometric and ARMA YES
{" i) Econometric and ARMA YES
) (1) Econometric and ARMA YES
(i) Ecanometric and ARMA YES
<) (1) Econometric and ARMA
gvmoomoamin and ARMA YES
YES

Note<. Comment 'YES' means the model obeys the forecast efficiency and ‘No* otherwise

Forecast efficiency model is:

A= o +f ft 4et

and joint hypothesi's isa=0,f =1
£l = Actual values

ft = Friled values
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