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DOES THE STOCK MARKET REACT TO 
ANNOUNCEMENTS 

OF THE PRODUCER PRICE INDEX? 
Rosita P. Chang and S. Ghon Rhee* 

INTRODUCTION 

The Producer Price Index (P.P.I.), formerly known as the 
Wholesale Price Index, is another commonly used measure of 
inflation besides the Consumer Price Index (C.P.I.). The 
P.P.I. measures changes in selling prices received by producers 
in primary markets. Approximately 3,450 commodities are 
sampled to compile the index, and their aggregate market value 
represents approximately one-third of the total value of domes- 
tic mining and manufacturing production. The prices used in 
constructing the P.P.I. are observed on a specific day of each 
month, which is usually Tuesday of the week containing the 
13th day.' Some components of P.P.I. data are used by the 
U.S. Department of Commerce to estimate the gross national 
product deflator and by many business firms to escalate long- 
term sales and purchase contracts. 

The Bureau of Labor Statistics announces the monthly 
P.P.I. in a news release, usually issued in the second week of 
the month following the reference month, approximately 8 
trading days before the C.P.I. announcement date.' The 

*University of Rhode Island. The authors with to thank Blair M.  Lord, Robert Pari, 
and two anonymous referees for their valuable comments on earlier drafts of this paper. 
The authors take responsibility for any remaining errors. 

'Background information for the PPI can be found in [6, Chapter 71. 

?The distribution of the time-lags between the P.P.I. and the C.P.I. announcement 
dates during the study period, July 1962-May 1981 (excluding the price control pe- 
riod), is summarized in the following manner: 

Time-Lag Number of Months 

0-3 trading days 28 months 
4-7 40 
8-11 76 

12-15 34 
16-20 8 

Total 186 months 
Mean Time-Lag 8.25 trading days 
Median Time-Lag 9 trading days 

125 
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chronological sequence of announcement dates for these two 
price indices offers an interesting setting for an empirical inves- 
tigation of the p .P .1 . ’~  information content. 

This study examines the stock market’s reaction to the an- 
nouncement of the P.P.I. The primary motivation for this in- 
vestigation is the recent empirical evidence reported by Schwert 
[4], Urich Wachtel [5], and Ferri, Goldstein, and Chew [2]. 
Schwert [4] examined daily stock returns around C.P.I. an- 
nouncement dates and found a rather mild negative reaction to 
unexpected C .P.I. inflation. Urich and Wachtel [5] reported 
that the unexpected components of the announced changes in 
the P.P.I. have an immediate positive effect on short-term in- 
terest rates while C .P. I .  announcements have not. Ferri, Gold- 
stein, and Chew [2] reported similar results on Treasury Bill 
reaction to C.P.I. and P.P.I. announcements. Given (1) the 
positive impact of P.P.I. announcements on short-term interest 
rates, (2) the negative reaction of the daily stock returns to 
C.P.I. announcements, and (3) the time-lag between P.P.I. 
and C.P.I .  announcements, the logical question to be ad- 
dressed is whether the P.P.I. contains information with respect 
to the stock market. Depending upon the significance of the 
P.P.I. announcement effect, two possibilities exist: either its in- 
formation content is significant enough to explain the mild 
C.P.I. announcement effect or it has no impact on the daily 
behavior of stock prices. 

This paper is organized as follows. Empirical data and 
methodology are described in the following section. The subse- 
quent section presents empirical findings on daily market reac- 
tion to P.P.I. unexpected inflation. The implications of the 
results are discussed in the last section. 

ESTIMATION OF P.P.I.  UNEXPECTED INFLATION 

Initially, two models are used to estimate the expected and 
the unexpected rates of inflation: Fama’s [ 11 treasury bill model 
and the ARIMA time series model. In the treasury bill model, 
Fama uses the short term treasury bill rate (known at the begin- 
ning of the month) as a proxy for the expected inflation rate. 

The time lag ranges from 0 to 20 trading days, with the mean and median time-lag of 
8.25 and 9 trading days, respectively, during the 186-month study period. The data on 
the C.P.I. and P.P.I. announcement dates were provided by the Bureau of Labor Sta- 
tistics. 
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According to Fama's model, the unexpected inflation is the ac- 
tual inflation minus the treasury bill rate plus the average real 
returns on the treasury bill.3 Another model frequently used to 
predict inflation is the autoregressive-integrated-moving aver- 
age (ARIMA) time series model. For P.P.I. inflation, a first- 
order seasonal moving average process [(0,1,1) x (O,l, l)"] of 
the first difference and a second-order moving average process 
[(0,1,2)] for the first difference of C.P.I. inflation rate are esti- 
mated.4 The unexpected inflation measure from the ARIMA 
model is the residual from the model. 

Table 1 presents summary statistics for the time series 
properties of realized and unexpected rates of inflation from 
both models for the study period, July 1962-May 1981 (exclud- 
ing the price control period, August 197 1-December 1974). I t  
contains estimates of the means, standard deviations, and the 
first twelve autocorrelations of the P.P.I. realized inflation rate 
and unexpected inflation rate. To facilitate comparison, sum- 
mary statistics for the C.P.1.-based inflation measures are also 
presented. 

'The regression of monthly realized P.P.I .  inflation on the treasury bill rate is 

A t  = -.0018 + 1.20'22 TB,  + G,, and 
( 027) ( '371) 

the estimated regression for the C.P.I. inflation is 

A ,  = -.0008 + 1.1036 TB,  + 1, 
( 0'9) ( . 2 5 8 )  

where A ,  is the realized inflation rate in month t, TB,  is the treasury bill rate in month, 
t ,  1, is the unexpected inflation in month t and values in parentheses are the standard 
errors of the coefficients. 

+The result from a first-order seasonal moving average process [(O,l,l) x 
(0,1,1)(0,1,1,)'2] for the first differences ofthe monthly P.P.I. inflation rate, A i ,  is 

A, = A , - !  + (A,.IZ-Ac.l,S) - .85$., - .67G,+f2 + .56 i i . 1 1  + .14 x 
(.041) (.En) ( 1 9  x 10-4 

where li, is the estimated unexpected inflation in month t ,  and the values in parentheses 
are the standard errors of the coefficients. For C.P.1.-based inflation, the result from a 
second-order moving average process [(0,1,2)] for the first differences of At ,  is 

A ,  = A, . ,  - .63 l i i - ,  - .23 z i - 2  + .46 x 10.'. 
( 072) (.07:1) ( 2 1  10-4 )  
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As shown in Table 1, the ARIMA model performs better 
than Fama’s model, at least during the study period. The 
ARIMA model yields a smaller mean value of monthly unex- 
pected rate of P.P.I. inflation than Fama’s model ( - .0001 ver- 
sus .OOl). The simple correlation between expected and unex- 
pected rates of P.P.I. inflation estimated using the ARIMA 
model is much smaller than that obtained using Fama’s model 
(.001 versus .107). Furthermore, autocorrelations estimated 
under the ARIMA model are generally smaller than those ob- 
served under Fama’s model. In light of these results, expected 
and unexpected rates of inflation estimated by the ARIMA 
model are used to examine the stock market reaction to P.P.I. 
announcements. Compared with the C,P.I.-based results, re- 
ported in the bottom half of Table 1, the P.P.I. seems to be a 
good surrogate for the C.P.I. even though the P.P.I. realized 
inflation and the C.P.I. realized inflation have a relatively low 
correlation of .59. 

DAILY MARKET REACTION TO UNEXPECTED 
INFLATION 

The daily market reaction to unexpected inflation is exam- 
ined for a 15-day period, beginning 9 trading days before and 
ending 5 trading days after the announcement date in terms of 
the P.P.I., and the C.P.I. The following regression model used 
by Schwert [4] is employed here: 

4 5 

where 

R , ,  = the realized returns on market portfolio m in day 

Dj,, = the day-of-the-week dummy variables 
E ( A )  = the expected inflation rate estimated from the 

ARIMA time series model for index i 
&;( k) = the unexpected rates of inflation calculated using 

the index i if observation t occurs on day k rela- 
tive to the announcement date and zero other- 
wise 

E ;  = the disturbance term; superscript i denotes either 
P.P.I .  or C.P.I..  

t 
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There are 3,880 trading days in the study period. As a 
proxy for R,, the daily returns on the New York Stock Ex- 
change value-weighted composite portfolio are used. 

Table 2 summarizes the regression results. The results 
based upon the P.P.I. announcements are reported in the first 
column while the second column contains the results based 
upon the C.P.I. announcements. Consistent with French’s [3] 
results, the coefficient of the Monday effect, C Y ~ ,  is negative in 
both regressions while the coefficients of all other weekday 
dummy variables are positive. The coefficient of expected infla- 
tion has a negative sign but it is not statistically significant. As a 
check on this result, regressions for the two-subperiods were ex- 
amined. Under both models, for the first subperiod, 1962- 
197 1, the coefficient of expected inflation is significant at a = 

5%; however, for the second’subperiod, 1975-1981, it is not 
statistically significant. It appears that the regression coefficient 
for the whole period is impacted largely by the observations 
from recent years. 

The first column of Table 2 indicates that the P.P.I. an- 
nouncement affects the daily stock prices. The coefficients of 
P.P.I. unexpected inflation are negative (except for k = + 5). 
The individual coefficients at k = - 2 ,  + 2 ,  and + 3 are signifi- 
cant. As reported in the second column, the individual coeffi- 
cients of C.P.I. unexpected inflation at k = - 3, - 1, and + 1 
are also negative and significant. Interestingly, as indicated by 
the t-value of - 2.66 for the sum of the unexpected inflation 
coefficients for days - 4  to 0, the impact of the C.P.I .  an- 
nouncement is more pronounced than the Schwert [4] results. 
In contrast, the comparable t-value for the P.P.I. unexpected 
inflation for days - 4 to 0 is just - 1.68 (which is significant at 
LY = 10%). Hence, the stock market appears to be more sensi- 
tive to the C.P.I. announcement than to the P.P.I. announce- 
ment during the period immediately preceding the announce- 
ment date. Nevertheless, P .P .I. unexpected inflation produces 
a negative impact on the daily stock returns. This result is con- 
sistent with the positive effect of P.P.I .  unexpected inflation on 
short-term interest rates as reported by Urich and Wachtel [5] 
and Ferri, Goldstein, and Chew [2]. 

In addition, a negative and significant coefficient of C.P.I. 
unexpected inflation is observed at k = - 8, or 8 days before 
the C .P .I.  announcement. An obvious question arising from 
this finding is whether the %day time-lag between the an- 
nouncement dates of the two price indices has any bearing on 
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TABLE 2 

DAILY RESPONSE OF COMMON STOCK RETURNS T O  
UNEXPECTED INFLATION 

P.P.1.-Based C.P.1 -Based 
Inflation Inflation 

Effects of Unexpected Inflation, - y k  

Day Relative to Announcement Date, k :  
+ 5  ,007 

+ 3  - .079* 
+ 2  - .072+ 

0 - ,005 

+ 4  - ,005 

+ 1  - .028 

- 1  - ,006 
- 2  - .080* 
- 3  - ,069 
- 4  - ,018 
- 5  - ,015 
- 6  - ,021 
- 7  - ,032 
- 8  - .087* 
- 9  - .041 

Standard Error for Each Yk 
&Tests for Sums of yk: 

+ 1 , .  . ., + 5  

(. 040) 

- 1.69' 
- 4 , .  . . ,o - 1.68' 
- 9 , . . . , - 5  - 1.85+ 

- ,008 Effect of Expected Inflation, /3 
Standard Error of p (.016) 

Day-of-the-Week Dummies: 
Constant, a0 - .001** 

Tuesday, a, .001** 
Wednesday, a2 .002** 
Thursday, ag .001** 
Friday, a+ .002** 

Standard Error for a0 (. 0003) 

Standard Error for each a], (.0004) 
j =  1 , .  . .,4 

Coefficient of Determination ,017 
4;) .007 
Durbin-Watson Statistics 1.54 
Sample Size 3,880 

,066 
.007 
.147 

- ,305 
- ,425 + 

,048 
- .449 + 

- ,295 
- .506* 
- ,231 
- ,073 
- ,045 
- ,189 
- .502* 

,103 
(.241) 

- .95 
- 2.66** 
- 1.31 
- ,009 
(.045) 

- .001** 
(. 0003) 
.001** 
.002** 
,001 * *  
.002** 

(. 0004) 

.018 
,007 

1.54 
3,880 

'Significant at a = 10% 
*Significant at a = 5 % . 

**Significant at a = 1 %. 
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this result. So far, only the announcement effects of the two in- 
dices in isolation have been examined. Thus, the tests do not 
take into account the possible joint impact caused by the time- 
lag between the two announcements. The following model is 
used to investigate such potential joint impact: 

A c. 

Movements of stock returns with respect to the C.P.I. an- 
nouncement are measured by the coefficients yfwhere k = - 9 
to + 5 days relative to C.P.I. announcement dates. Movements 
regarding the P.P.I. release are given by the coefficients r,’ 
where q = - 9 to + 5 days relative to P.P.I. announcement 
dates. 

Table 3 presents the summary results. The estimates of the 
day-of-the-week dummy variables and the expected inflation 
coefficients are not reported because they are essentially identi- 
cal to the results in Table 2. Note that the coefficient of C.P.I. 
unexpected inflation at k = - 8 is still significant after P.P.I. 
unexpected inflation is introduced into the model. Thus, the 
large t-value observed at k = - 8 in the C.P.1.-based equation 
is probably just a random value. Likewise, the significant coef- 
ficient of the P.P.1.-based unexpected inflation at k = - 8 may 
be spurious, too. 

CONCLUSION 

This paper examined the impact of P. P. I. announcements 
on the daily returns to the New York Stock Exchange composite 
portfolio. Because of its better performance during the study 
period, July 1962-May 1981, the ARIMA time series model 
was chosen (over Fama’s treasury bill model) for the estimation 
of expected and unexpected rates of inflation. The stock market 
was found to be more sensitive to the C.P.I. announcement 
than to the P.P.I. announcement during the period immedi- 
ately preceding the announcement date. The results suggest 
that the mild informational content of the C.P.I .  announce- 
ment was not due to the previous release of the P.P.I. an- 
nouncement. In fact, the joint impact of P.P.I. and C.P.I. an- 
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TABLE 3 

ADDITIONAL TEST O F  T H E  P.P.I. INFORMATION CONTENT 

4 5 5 

P 
Effects of Unexpected Inflation 2 ys 
Day Relative to Announcement 

Date: 
+ 5  
+ 4  
+ 3  
+ 2  
+ 1  

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

k o r q =  + 5 , . . . , - 9  

+ 1, .  . . , + 5  
- 4, .  . . ,o 
- 9 , . . . , - 5  

Standard Error for Each yFor 

&Tests for Sums of yfor  7:- 

Coefficient of Determination 

Durbin-Watson Statistic 
Sample Size 

4;) 

,041 
,003 
,142 

- .307 
- ,421 + 

,035 
- ,464' 
- ,307 
- ,512' 
- ,220 
- ,062 
- .035 
- ,149 
- ,460' 

,132 

(.242) 

1.00 
2.71**  
1.05 

,022 
,007 

1.54 
3,880 

,012 
- ,002 
- ,074' 
- .066+ 
- ,029 
- .004 

- .079* 
- ,072 + 

- ,020 
- .016 
- ,025 

- ,004 

- .037 
- ,089' 
- ,041 

(.040) 

1.52 
1.73' 
2.00* 

~ ~ 

'Significant at a = 10%. 
*Significant at a = 5 '70. 

**Significant at a = 1 %. 

nouncements was small. Nevertheless, P.P.I. unexpected 
inflation had negative impact on the daily stock returns albeit 
its effect was somewhat mild. This negative impact is consistent 
with the positive effect of P.P.I. unexpected inflation on short- 
term interest rates as reported by Urich and Wachtel [5] and 
Ferri, Goldstein, and Chew [2]. 
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