
Intervention Analysis in Seasonal Adjustment 
for the Consumer Price Index

The Bureau of Labor Statistics continuously evaluates the 
Consumer Price Index program to identify needed im
provements. In the past, however, most improvements in pro
cedures were introduced only at the time of major revision 
of the CPI, which occurred about every 10 years when the 
market basket of goods and services was updated.

b l s  is now using a seasonal adjustment technique—interven
tion analysis—introduced in 1990. This article continues the 
discussion of intervention analysis begun then.

Seasonal adjustment is the process by which the seasonal 
movement of prices for goods or services in a Consumer 
Price Index series is quantified and then factored out of the 
series to permit analysis of nonseasonal price movements. 
The X-11-ARIMA program developed by Statistics Canada is 
used to calculate factors for seasonal adjustment of both 
historical and current series.

Briefly, the x -1 1 -a r im a  program uses moving averages to 
distribute the movement for each series into three com
ponents: A trend component representing the long-term 
movement of the series; a seasonal component representing 
the intrayear cyclical movement; and an irregular compo
nent, representing random movement. The program works 
best when there is a relatively stable character to the series. 
Isolated extreme values, sharp movements, and/or discon
tinuities in the trend sometimes obscure the seasonal com
ponent of the series. The resulting factors are not as good 
a “ fit” for the series as they could be.

To improve the seasonal adjustment for some series, the 
prior adjustment option of the X -ll-A R lM A  was applied. Prior 
adjustment means that some values in the CPI series to be 
seasonally adjusted are modified prior to the application of 
X-11-ARIMA. Prior adjustment factors were derived by using 
the technique called intervention analysis. This technique 
allows the user to identify and remove intervention effects 
from the series prior to seasonal adjustment.

In those cases where modeling intervention resulted in bet
ter seasonal adjustment than the original series (as measured 
by the X -ll-A R lM A  supplied diagnostic statistics and economic 
analysis), these seasonal adjustments were accepted for use 
in producing the CPI.

Several categories of interventions may be removed from 
the series using intervention analysis:

•  Level shift: A large change in price level which shifts a CPI

series. The entire shift may occur in one period (month) or 
may be spread out over a number of periods.

•  Outlier: An extreme value for a specific month.

•  Seasonal shift: A permanent change in the seasonal pattern
of price change.

In each case, intervention analysis is used to smooth out 
the series by assigning each of these effects to a given com
ponent of the price movement—level shifts to the trend, 
outliers to the irregular, and seasonal shifts to the seasonal— 
by an analysis and identification of the causes of the effects. 
For example, a shift in level was noted in 1983 for fuel oil. 
Analysis revealed that the sharp change in product price level 
was due to an OPEC price cut and this price movement was 
assigned to the trend. Since outliers are random events, they 
have no identifiable explanation.

In January 1991, the series listed below were adjusted us
ing intervention analysis before X-H-ARIM A processing. All 
series were examined using an 8-year span, 1983-90. In
tervention analysis was used on two additional series this 
year, new trucks and tobacco and smoking products.

Fuel oil
Fuel oil and other household fuel commodities
Motor fuel
Gasoline
Leaded regular gasoline 
Unleaded regular gasoline 
New vehicles 
New cars 
New trucks
Women’s coats and jackets 
Women’s dresses
Women’s separates and sportswear 
Women’s nightwear, underwear, hosiery, and accessories 
Women’s suits 
Girls’ apparel
Tobacco and smoking products

For each series that was adjusted using intervention 
analysis, a complete list of level shifts and their identified 
causes is shown in table A1. The outliers for each series are 
included in the list. For further information, write to the 
Bureau of Labor Statistics, Division of Consumer Prices and 
Price Indexes, Room 3212 BC, Washington, DC 20212, or 
call Claire McAnaw at (202) 504-2051.
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Table A1. Level shifts

Series Period(s) Event Outliers

Fuel oil

Fuel oil, 
coal, and 
bottled gas

Motor fuel 
and motor 
oil

Motor fuel

Gasoline, 
all types

Leaded
regular
gasoline

Unleaded
regular
gasoline

Unleaded
premium
gasoline

1/83-3/83
12/85-7/86
7/90-10/90

1/86-4/86
12/86-1/87
11/88-1/89
9/89-10/89

7/90-10/90

2/86-4/86

12/86-2/87
3/89-4/89
7/89-9/89

12/89-1/90

7/90-10/90

2/86-4/86

12/86-2/87
3/89-4/89
7/89-9/89

12/89-1/90

7/90-10/90

2/86-4/86

12/86-2/87
3/89-4/89
7/89-9/89

12/89-1/90

7/90-10/90

2/86-4/86

12/86-2/87
3/89-4/89
7/89-9/89

12/89-1/90

7/90-10/90

2/86-4/86

12/86-2/87
3/89-4/89
7/89-9/89

12/89-1/90

7/90-10/90

2/86-4/86

12/86-2/87

OPEC price cut 
Increased supply from OPEC 
Shortage and anticipated 

shortage in oil supply 
due to Persian Gulf crisis

Increased supply from OPEC 
Saudi Arabia reduced production 
OPEC limited supplies 
Unusually cold weather led to 

strong demand 
Shortage and anticipated shortage in 

oil supply due to Persian Gulf crisis

Saudi Arabia increased 
production 

OPEC reunification 
Short-term supply disruption 
Over-reaction to short-term 

supply disruption 
Low supply due to unexpectedly 

cold weather 
Iraq’s invasion of Kuwait 

caused panic pricing

Saudi Arabia increased 
production 

OPEC reunification 
Short-term supply disruption 
Over-reaction to short-term 

supply disruption 
Low supply due to unexpectedly 

cold weather 
Iraq’s invasion of Kuwait 

caused panic pricing

Saudi Arabia increased 
production 

OPEC reunification 
Short-term supply disruption 
Over-reaction to short-term 

supply disruption 
Low supply due to unexpectedly 

cold weather 
Iraq’s invasion of Kuwait 

caused panic pricing

Saudi Arabia increased 
production 

OPEC reunification 
Short-term supply disruption 
Over-reaction to short-term 

supply disruption 
Low supply due to unexpectedly 

cold weather 
Iraq’s invasion of Kuwait 

caused panic pricing

Saudi Arabia increased 
production 

OPEC reunification 
Short-term supply disruption 
Over-reaction to short-term 

supply disruption 
Low supply due to unexpectedly 

cold weather 
Iraq’s invasion of Kuwait 

caused panic pricing

Saudi Arabia increased 
production 

OPEC reunification

2/84, 1/86 
1/90

2/84, 2/86 
1/90

6/86, 8/86

3/83, 6/86 
8/86

6/86, 8/86

6/86, 8/86

6/86, 8/86

6/86 , 8/86
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Table A1. Level shifts—Continued

Series Period(s) Event Outliers

3/89-4/89
7/89-9/89

12/89-1/90

7/90-10/90

Short-term supply disruption 
Over-reaction to short-term 

supply disruption 
Low supply due to unexpectedly 

cold weather 
Iraq’s invasion of Kuwait 

caused panic pricing

New vehicles 4/86-6/86
10/86-11/86

1/87-3/87

2/88-3/88
7/89-9/89

9/89-12/89

Domestic price increase and weak dollar 
Discontinuation of rebates 

coupled with anticipation 
of 1987 tax bill 

Enactment o f 1987 tax bill; weak 
sales o f cars; introduction 
of rebates for trucks 

Domestic truck rebates 
High inventories combined with 

unusual slump in sales 
Higher than usual introductory 

prices for trucks

2/87, 3/87

New cars 4/86-6/86

10/86-11/86

1/87-2/87
6/89-9/89

1/90-3/90

Domestic price increase and 
weak dollar 

Discontinuation of rebates 
coupled with anticipation 
of 1987 tax bill 

Enactment of 1987 tax bill and weak sales 
High inventories combined with 

unusual slump in sales 
Unusual slump in sales, consumer 

anxiety about higher tax bills

9/88

New trucks 4/86-6/86
10/86-11/86

1/87-3/87

2/88-3/88
10/89-12/89

Domestic price increase and weak dollar 
Discontinuation of rebates 

coupled with anticipation 
of 1987 Tax Bill 

Enactment of 1987 tax bill;
introduction of rebates for trucks 

Domestic truck rebates 
Higher than usual introductory prices

10/89, 12/89

Women’s coats 12/84-1/85
8/85-9/85
12/85-1/86
8/87-9/87

Slack demand, excessive inventories 
Higher than usual introductory prices 
Slack demand, excessive inventories 
Higher than usual introductory prices

Women’s dresses 2/87-3/87 New procedures for handling 
seasonal items 2/88, 2/89

Women’s separates 1/84-3/84

3/87-4/87

Late introduction of spring/summer 
lines

New procedures for handling 
seasonal items

8/88, 8/89

Women’s nightwear 5/86, 8/86  
10/87, 11/87

Women’s suits 2/87, 2/90

Girls’ apparel 1/87-2/87

1/90
(positive 
level shift)

Early introduction of spring/summer 
lines

Procedural changes in 
comparability decisions

8/88, 5/89 
8/89

Tobacco and 
smoking 
products

12/88-1/89

5/89-6/89

5/90-7/90

State excise tax increase 
and wholesale price increase 
for cigarettes 

Wholesale price increase 
for cigarettes 

State excise tax increase 
and wholesale price increase 
for cigarettes

6/83, 12/85
12/89
6/90
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