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I – INTRODUCTION 


Controlling inflation requires a high degree of foresight the effects of economic actions and of other disturbances. The main reason is that, at least for Brazil, policy measures to curb inflation take effect only after a lag of five-seven months, such as for the monetary and fiscal instruments, and less than  four months  for real shocks, such as the increase of energy prices. 

Three issues arise. First, the empirical link between inflation – in particular, the price index used as the political target - and several groups of variables; second, the trade-off among inflation and the other policy goals; and third, the identification and use of the more appropriate policy steps – if they do exist – to curb inflation spurs in Brazil. This paper deals with the first question, and explores the use of composite leading indicators (CLI) to forecast inflation trends and reversals in Brazil. 

Section II explains briefly the CLI methodology applied to inflation in Brazil and discusses the advantages of using CLI as a complementary tool to predict inflation reversals. Section III presents the CLI for IGP-M (General Price Index, Market), expressed in 12-month changes, and some statistical tests. This section shows that although the inflation target framework adopts the IPCA (Broad Consumer Price Index, FIBGE), our results for the IGP-M changes are encouraging, and suggest that a similar procedure be applied to IPCA. Section IV concludes the paper. 

II – CLI  AS  A  POLICY  INFORMATION


Two quantitative methods enjoy the preference for forecasting economic variables. One method is based on theory to build structural models, to be submitted to empirical estimation. These models can provide forecasts, but in most applications they are designed for  testing hypotheses. The other approach follows the   Koopmans’ argument  of   “measurement without theory”, that dates half century ago.
  The CLI  approach  belongs to this second  group, and dates back to 1919, by the National Bureau of Economic Research, in United States. Leading indicators exploit the empirical evidence that cyclical movements  of some important variables (the so-called reference series) are predated by movements of other variables (basic or input series).  Composite leading indicators are simply the aggregation of the leading series and provide the best forecasts for the turning points of the reference variable. Today, the CLI approach has a widespread use in several countries to forecast the dates of  turning points of in macroeconomic variables (such as GDP, Industry Production), and also in non-aggregated variables, such as sales, employment and  insolvency.  More recently, the CLI approach has been used for forecasting inflation. 

In Brazil, the use of CLI is recent and dates back to 1974, throughout several studies and policy papers developed at IPEA/Ministry of Planning  until 1978
, and since 1980, by private institutions and research centers.  During a short period in 1992, leading indicators for Industry and GDP growth were used by the Minister of Finance as a supplementary information for economic policy. Since 1980, forecasts using the CLI approach are supplied on commercial basis to corporations and private institutions.
 

The interest on using CLI for inflation forecasts is relatively new, and dates back to the early 1986,
 for the United States and to the 90s, for other industrialized economies. In Brazil, so far as I am aware of, the CLI of inflation has attracted attention in mid 1999, first by banks and financial private business, and later, by the Central Bank after the adoption of inflation targeting.

Most of the studies on CLI of inflation use smoothed rates (core or underlying inflation) to avoid the effects of transitory and violent disturbances. Unfortunately, these smoothed inflation data are very recent in Brazil and still in preliminary estimation process by IPEA and Getulio Vargas Foundation.
 In our study, we avoid this procedure and the reference variable is simply the rate of change on 12-month basis of the General Price Index-Market, computed by the Getulio Vargas Foundation since 1990. The 12-month change eliminates the seasonal cycles, flats the short term disturbances and (probably) shows the same cycle pattern.  

In a broad view, the inflation cycles identified by different price indices in Brazil have similar properties, in terms of turning points. This means that our CLI of GDP-M inflation may also be useful to forecast reversal dates of other aggregate indices, although is not appropriate to predict levels of inflation. The graph below shows the 12-month rate of inflation according to several broad indices: IGP-DI; IPCA; ICV-FGV; and ICV-DIEESE. The IGP-DI  index is an weighted average of consumer prices, wholesale prices and building costs, and its main difference from the IGP-M is due to the collection period. The other three indices represent traditional consumer price indices, in national cover (IPCA and ICV) and in São Paulo. The violent (and non-negative) rate of inflation during the 80s and 90s allows the use of logarithm scale for the IGP and IPCA. 

The picture at the left shows the history of the Brazilian inflation since 1980, and the picture at right, the inflation in the period after 1997.  There is no significant difference among the cyclical movements and in the levels of the series, in particular  those of  the consumer price indices. The IGP shows a rate of inflation in 1999 higher than that of other indices, because of the impact of the wholesale component. The dates of the stabilization plans are marked in the graph at the left.
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III – THE  COMPOSITION  OF THE CLI  OF  INFLATION


For the design of CLIs in Brazil, we group the potential basic variables into four broad classes:

· Financial variables, such as monetary base, money concepts, credit, interest rates, stock price indices, and exchange rates.

· Commodity prices, such as raw materials, energy prices, public utilities and services, labor unit costs.

· Consumption measures, such as government expenditures, consumers insolvency, private sector expectations and investments.

· Capacity conditions, such as industry capacity utilization, unemployment rates, labor productivity, hour worked, and labor earnings.

The CLI approach follows four steps. First step, the lead-lag analysis between the 12-month rate of inflation and a large number of variables (in the same growth basis when necessary) identifies leading series. In the interest of stability of the lead structure, it is wise to use a shorter period for estimation instead of a large interval, with different inflation regimes and with the influence of the several stabilization plans (based on price and exchange freezing, break of contracts and of  institutional rules) and probably several structural breaks. For the period after 1994, there are 98 potential basic variables that lead the IGP-M in up to 8 months, but several  of these candidates are closely related (co-linear) with each other. Additional tests eliminate those variables that evidence high co-linearity. Only 11 variables are left to compose the CLI of inflation. The average lead is five months, reduced to four  months considering the lag in obtaining the statistics of the basic series. In the process of estimating the lead-lag relationships, few variables have proved to have significant (and with the right sign from the “theoretical” point of view) correlations for leads higher than 12 months.  

The second step is the aggregation of the selected basic series into a composite index. Each basic variables is normalized N(0, () and then multiplied by its correlation with the reference series, and divided by the sum of the absolute value of the correlations. The third step is simply the de-normalization of the (normalized) composite index, using the mean and the standard variation of the reference series. 

The fourth and final step is to test the performance of the CLI in predicting the turning points. Unfortunately, the period available of non-explosive inflation for the empirical tests is too short and has only three marked reversals: one peak in July 1994 (in response to  the implementation of the Real Plan), a trough in January 1999, and another peak in January 2000. Three observations of turning points are insufficient in terms of cycle analysis, but unfortunately the alternative would be to consider the whole history of inflation, which is contaminated by short-lasting plans, price freezes, break of contracts and rules, change of monetary units, forced deindexation  and so on. The estimation of lead-lag relationship between variables might simply show spurious links and prove to be useless. Our believe is that some information is better than none, and the CLI of inflation is a preliminary evidence, to be improved with a larger number of basic  variables and a  longer lead.  

Table 1 - Composition of the CLI, IGP-M

      Group :
Number of variables
Average lead, in months
Interval of correlations



Empirical
Operational


Policy instruments
3
4
3
73-81 %

Consumption, sales 
2
6
4
66-75 %

Costs 
4
7
5
70-82 %

Capacity utilization
2
5
2
40-65 %

Total 
11
5
4
95,3 %

[image: image2.emf]0


5


10


15


20


25


97:01


97:07


98:01


98:07


99:01


99:07


00:01


00:07


CLI of inflation, IGP-M


%


CLI


IGP-M




0

5

10

15

20

25

97:0197:0798:0198:0799:0199:0700:0100:07

CLI of inflation, IGP-M

%

CLI

IGP-M


The performance of the CLI of inflation is illustrated in the graph above. The CLI of IGP-M index forecasts that the 12-month inflation reached a peak in February 2000 against the actual peak in January, and the second semester of 2000, so far the lead structure holds – tends to be of declining rates. 

The leading indicator assigned correctly  the peak of  April 1997, lagged by one month the peak of January 2000,  anticipated too early (by three months)  the trough  of January 1999, and omitted the cycles occurred in August-December 1997 and in April-June 1999. The CLI does not present any “false alarm”  (that is, forecasting a turning point which did not subsequently occur).  The evidence is not very strong, but  these records suggest that our CLI is useful to predict the reversals of  cycles longer than 4-5 months, and, at least for while, we can say nothing about the  chances of  false alarms in the future.  

Another way of evaluating the forecasting performance of CLI is to estimate how well the CLI perform when current inflation is explained  by past inflation and the CLI, following the traditional Granger-Sims causality test;

pt =  α  + ( (i pt-i +  ( (j CLIt-j  +  ( t                 (1)

and 

pt =  α  + ( (i pt-i +  ( t                                       (2)

where pt  means the actual rate of inflation; CLI, the composite indicator; and ( t , the serially uncorrelated random residuals. If the CLI does not contribute to inflation forecasting, then the value of (j  would be zero for all lag j. Otherwise, if the CLI contributes to prediction, then some (j or their sum would be significantly different from zero. The F-statistic tests if the difference between the sum of squared residuals of the two regressions is significant or not, assuming errors normally distributed. 

The regressions for the period January 1997-April-2000, for both i and j equal to 6 months, are, 

E (pt ) =  -2.8807 + 0.6428  L(pi ) + 0.8655 L (CLIj)  

             (-2.37)       (5.54)                (2.61)

   R2 = 0.982

   DW = 1.85

   SER = 0.3859

and 

E (pt ) =  0.2449 + 0.9503  L(pi )   

             (1.39)      (31.68)

   R2 = 0.969

   DW = 1.82

   SER = 0.4598

where E(p) stands for estimated inflation and L(.), the lag structure of  past inflation and CLI. The numbers between brackets show the Student test. 


The value of the F-test  statistic (for 6 and 25 degrees of freedom) is 3.34, significantly different from zero at 10 % level, near to the 5 % critical  (3.58). The null hypothesis is rejected at 10 % level (at least), and the CLI contains additional information that and helps to forecast inflation in the following months. It is quite possible that another choices of the lag orders would show different results. Bikker and Kennedy
 point out that a large lag distribution for past inflation, incorporating more information about inflation history itself, would turn the test against the information content of CLI more severe. On the other hand, higher lags for the CLI are not expected to improve the forecast performance of inflation.  But, it is important to note that the CLI approach focus primarily on the forecasting of turning points, while the traditional models such as equation (2) are supposed to predict better  the level of inflation. In this sense, the approaches are complementary.  


Another interesting issue is to test the probability of CLI  to predict turning points. CLIs are supposed to offer the best timely prediction of turning points and the probability approach  provides a summary measure of  the probability of a turning point occurs in the next months. Two approaches are used. One is the approach suggested by Neftçi,
 which uses three pieces of information : the forecast of the CLI regarding the future cyclical phase of the reference variable; the length of the current cycle in comparison to the average phase; and the estimate of the last period’s probability. The other approach uses the distribution of chronological errors (that is, the number of months between the dates of actual and predicted   reversals) committed by the CLI in forecasting past peaks and troughs. This information is combined with the frequency of  false alarm signals to provide a probability measure of a coming turning point.
 Unfortunately, the experience of few reversals in the period of more stable inflation does not allow testing these approaches. 

IV – SUMMARY AND SUGGESTIONS 

This short paper presents a composite leading indicator of inflation for the Brazilian economy. The lead-lag relationships  were estimated for the  period after 1994.  The CLI uses the General Price Index – Market (IGP-M) as the reference variable, expressed in 12-month rate of growth. The CLI is based on 11 basic series and  has an average lead of  four months. The Granger-Sims causality test suggests that the CLI contributes to the forecasting of future inflation, at a level of 10 % of significance. Although the inflation targeting framework adopts the IPCA (Broad Consumer Price Index), the results reveal that it is possible to design a CLI of IPCA inflation that certainly helps monetary actions.   

Should the CLI approach substitutes the structural models that the Central Bank are designing ? The answer is certainly  negative. First, because the CLI approach and the structural models are complementary. The CLIs are designed to predict the turning dates, while the structural models, the level of inflation. Together, the techniques are useful for the decision process in the Central Bank.  

Persistent one-digit annual inflation is a recent phenomenon in Brazil. Several stabilization plans before 1994 that failed broke the structural process of inflation in Brazil. Therefore, we do not have a long history of inflation cycles that can help to estimate the lead-lag relationships between variables. The reliable use of CLI of inflation for economic policy needs an assessment of the robustness of the forecasting power of the approach in several periods. For while, there is not we can do, besides to wait for a longer experience. 

If the CLI of inflation performs better than any other forecast technique, we – and the Central Bank – are faced with the paradox that the CLI success may turn out to be the root of its future failure as a reliable forecasting technique. If the Central Bank and other policy makers take seriously a prediction of rising inflation in the next months, and in response adopt appropriate stabilizing policies, then the actual acceleration of prices may not occur.  However, the average lead of the CLI is only four months, and this horizon is too short for economic policies offset completely the forecast of rising inflation. One must recognize that the usefulness of CLI of inflation – at least in Brazil – is related to short term movements. Controlling inflation is always a long term policy commitment. 

ANNEX  I  

Cross  cronology  between  IGP-M  and  IPCA, 12 month-change


IGP-M
IPCA
Errors

TURNING  POINTS


-
08-1981
-


-
01-1986
-

PEAKS :
11-1990
11-1990
0


06-1994
06-1994
0


12-1999
12-1999
0


-
03-1982
-

TROUGHTS :
-
02-1987
-


09-1991
09-1991
0


11-1998
01-1999
+2

DURATION, IN  MONTHS


1990-2000
1990-2000
1981-2000


UPTURNS (TROUGH-TO-PEAK)

Average 
17
17
30


Minimum 
11
35
34


Maximum
54
46
46


DOWNTURNS (PEAK-TO-TROUGH)

Average 
21
20
17


Minimum 
10
8
7


Maximum
34
54
54


ANNEX 2 

Correlation among monthly rates of change of several price indices

Period : July 1994 - March 2000


1
2
3
4
5
6
7
8
9
10

1 – IPCA:
1.00
0.38
0.26
0.77
0.63
0.68
0.72
0.76
0.74
0.83

t-2
-0.43
-0.17
0.11
-0.33
-0.45
-0.28
-0.26
-0.65
-0.35
-0.54

t-1
0.04
-0.43
-0.14
0.20
0.08
0.20
0.35
-0.14
0.09
-0.02

t+1
0.04
-0.12
-0.17
0.27
0.50
0.16
0.26
0.33
0.36
0.24

t+2
-0.38
0.02
-0.01
-0.30
-0.13
-0.35
-0.33
-0.13
-0.26
-0.47

2 – IPCAa
0.38
1.00
0.88
-0.08
-0.24
-0.15
-0.25
0.05
-0.10
0.07

3 – IPCAb
0.26
0.88
1.00
-0.08
-0.30
-0.16
-0.24
-0.09
-0.16
-0.09

4 – INPC
0.77
-0.08
-0.08
1.00
0.89
0.95
0.92
0.63
0.71
0.80

5 – IGP-DI
0.63
-0.24
-0.30
0.89
1.00
0.86
0.91
0.64
0.78
0.80

6 – IGP-DIc
0.68
-0.15
-0.16
0.95
0.86
1.00
0.84
0.55
0.63
0.81

7 – IGP-M
0.72
-0.25
-0.24
0.92
0.91
0.84
1.00
0.60
0.77
0.75

8 – DIEESE
0.76
0.05
-0.09
0.63
0.64
0.55
0.60
1.00
0.67
0.76

9 – FIPE
0.74
-0.10
-0.16
0.71
0.78
0.63
0.77
0.67
1.00
0.74

10–ICV-FGV
0.83
0.07
-0.09
0.80
0.80
0.81
0.75
0.76
0.74
1.00

a IPCA excluding food and energy.

b IPCA excluding food. energy and public utilities. Source : Central Bank. 

c  Core – IGP/DI. Source : FGV
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