
In Brief
Economic Capsules

Credit Card Balances— 
Debt or Convenience Use?

Over the past several years, consumer installment debt out
standing has risen very rapidly relative to disposable person
al income, causing the ratio of the two to reach an all-time 
high of 0.188 in November 1985 (Table 1). Revolving debt, 
which includes outstanding balances on credit card and 
check credit accounts, constituted 21.5 percent of consum
er installment debt in November 1985, and has been the 
fastest growing component of consumer installment debt 
over the past several years. However, some of the debt in
cluded in revolving debt actually reflects the “ convenience 
use” of credit cards. That is, some individuals use credit 
cards as a convenient means of making transactions and 
pay all charges in one billing cycle. Although an increase in 
the convenience use of credit cards does not represent an 
increase in debt in the ordinary sense, the outstanding bal
ances of convenience users are included in the measure of 
consumer installment debt outstanding. Therefore, this mea
sure overstates the “ true”  level of consumer debt.

Various analysts have attributed approximately 40 to 50 
percent of the growth in revolving debt to the convenience 
use of credit cards, based on industry and household survey 
data that indicate that 40 to 50 percent of credit card users 
pay their bills in full within the billing period.1 However, such 
analyses overestimate the degree to which growth in the 
convenience use of credit cards accounts for growth in 
revolving debt outstanding. Although 40 to 50 percent of 
extensions of revolving credit may reflect the convenience 
use of credit cards, the percent of revolving credit outstand
ing that reflects such use may be much smaller. Available 
data indicate that the amounts charged in any given month,

1 See Charles A. Luckett and James D. August, “The Growth of Consumer 
Debt", Federal Reserve Bulletin (June 1985) and Goldman Sachs Economics, 
Pocket Chartroom (November 1985).

whether for convenience purposes or otherwise, account for 
only a small portion of revolving debt outstanding in that 
month. Much of the debt reflects charges that were incurred 
by non-convenience users in previous months. Therefore, to 
estimate the proportion of revolving debt outstanding, as op
posed to the proportion of monthly charges, that reflect the 
convenience use of credit cards, one must first estimate the 
proportion of debt that has been outstanding for less than 
one month, or more accurately, less than one billing cycle.

Suppose that, in any given month, on average half of the 
charges in that month occur before that month’s billing date, 
and half occur after. Then the amount outstanding at the 
end of a given month that has been outstanding for less 
than one billing cycle equals, at most, the amount extended 
during that month plus one-half of the amount extended dur
ing the previous month. That is, the time between the date 
on which a charge is made and the date on which the first 
payment is due ranges from one to two months, depending 
on how close the former date is to the next billing date, and 
averages one and one-half months.

Data from the years 1977 to 1982 indicate that, on aver
age, extensions of revolving credit during a given month, 
plus one-half of extensions during the previous month, ac
count for roughly 30 percent of revolving credit outstanding 
at the end of the month.2 If one assumes that 50 percent of 
cardholders pay their bills in full in one billing cycle, and 
roughly 30 percent of revolving debt outstanding has been 
outstanding for* less than one billing cycle, then roughly 15 
percent of revolving debt outstanding reflects charges that 
will be paid in full within one billing cycle.

2 The Federal Reserve Board published estimates of monthly extensions of 
revolving debt, as well as revolving debt outstanding, for the 1977-82 period 
(Statistical Release G. 19). Data on extensions were not collected after 1982.
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The estimate derived above is an approximation that does 
not take into account a number of factors. First, the propor
tion of monthly charges that are paid in full within one billing 
cycle may be less than or greater than the proportion of 
cardholders (taken to equal 50 percent) that pay in full 
within one billing cycle. That is, charges incurred each 
month by persons who then pay these charges in full may 
be smaller or larger, on average, than the charges incurred 
by those who do not. A person may be more likely to pay a 
small monthly bill (i.e., $200) in full in one billing cycle than 
a large monthly bill (i.e., $2,000). In this case, the propor
tion of revolving debt outstanding that reflects the conve
nience use of credit cards is less than 15 percent. On the

other hand, one might argue that wealthy persons tend to 
incur large charges and then pay them in full while poorer 
persons incur smaller charges and do not. Or one could 
argue that persons who maintain outstanding credit bal
ances are more likely to be restricted in the amount of addi
tional monthly charges they can incur, due to credit limits, 
than persons who pay their monthly bills in full. In these 
latter cases, the convenience-use portion of revolving credit 
outstanding would exceed 15 percent.

Second, the estimate presented above is based implicitly 
on the assumption that convenience users of credit cards 
pay their charges one month after they are billed. To the 
extent that some persons pay their credit charges in less

Table 1
Growth o f Consumer Installment Debt, Revolving Debt, and Disposable Personal Income, 1978-85
In percent, seasonally adjusted

_______________Annual growth rates of: Revolving
Consumer Disposable Installment debt as a percent
installment Revolving personal debt as a of consumer

Year_______________________________________________________ debt*_________ debt*________ incomet percent of income!______installment debt§
1978   18.9 23.5 12.5 16.6 16.7
1979   14.0 18.2 11.5 17.1 17.3
1980   -3 .5  3.2 10.9 14.7 18.5
1981   5.6 9.9 10.9 14.3 19.3
1982   4.9 7.8 6.3 14.2 19.8
1983   14.5 17.6 7.2 14.9 20.3
1984   20.3 24.2 10.1 16.6 21.0
1985   20.3 23.5 4.9 18.8 21.5

* Growth rates are from December to December. For 1985, growth rate is from December to November, annualized, 
t  Growth rates of annual income.
j  Debt is as of the end of the year. Income is fourth quarter disposable personal income on an annualized basis. For 1985, debt is as of the end of November. 
§ Percents are as of the end of the year. For 1985, the percent is as of the end of November.

Sources: Federal Reserve Board, Statistical Release G.19 and Citibase.

Table 2
Growth of Consumer Installment Debt, With and W ithout an Adjustment fo r the Convenience Use o f Credit 
Cards, 1978-85
In percent, seasonally adjusted

Debt as a percent of 
Annual rate of growth of disposable personal 

consumer installment debt* _________________Incomef
Adjusted for the Adjusted for the

convenience use convenience use
Year__________________________________________________________________________ Actual________of credit cards Actual of credit cards
197 8   18.9 18.7 16.6 16.2
197 9   14.0 13.9 17.1 16.7
198 0   -3 .5  -3 .7  14.7 14.3
198 1  5.6 5.5 14.3 13.9
198 2   4.9 48 14.2 13.7
198 3   14.5 14.4 14.9 14.5
198 4   20.3 20.2 16.6 16.1
198 5   20.3 20.2 18.8 18.2

’ Rates of growth are from December to December. For 1985, rate of growth is from December to November, on an annualized basis, 
t Debt is as of the end of the year, as a percent of fourth-quarter annualized disposable personal income. For 1985, debt is as of the end of November. 

Source: Federal Reserve Board, Statistical Release G.19, Citibase, and author’s calculations.
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than one month, the estimate presented above overstates 
the proportion of revolving debt that is paid in full in one 
billing cycle.

Because of the simplifying assumptions made, including 
the ones described above, the methodology used in this 
capsule may slightly overstate or understate the importance 
of the convenience use of credit cards. In any case, the 
available evidence indicates that on the order of 15 percent, 
rather than 40 to 50 percent, of revolving debt outstanding 
reflects this convenience use. Unfortunately, very little data 
are available on the degree to which the convenience-use 
proportion of revolving debt may have changed over time.3 
To the extent that the convenience use of credit cards has 
been a roughly constant proportion of revolving debt over 
time, taking into account this convenience use does not sig
nificantly affect recent growth rates in consumer installment 
debt, or the current level of consumer installment debt rela
tive to income (Table 2).

3 The ratios of extensions of revolving debt to revolving debt outstanding 
exhibited only a very slight downward trend over the 1977-82 period.
According to Luckett and August, op. cit., approximately the same proportion 
of cardholders report "almost always”  paying credit card bills in full in the
1983 Consumer Credit Survey as in the 1977 survey. However, it is not known 
whether the monthly charges incurred by such persons have grown more or 
less quickly over time than have average monthly charges.

Lynn Paquette

Two Capsules on 
the Auto S ecto r...
. . .  Forecasting 
Automobile Output

As a share of GNP, the auto sector has been on the decline 
since the early 1970s. Auto output accounted for only about 
21/2 percent of GNP from 1980 to 1985, down from almost 3 
percent in the 1970s. Judged in terms of its contribution to 
GNP fluctuations, however, the auto industry remains a key 
sector of the economy. In the last six years changes in auto 
output accounted for 29 percent of the quarter-to-quarter 
change in GNP, slightly more than its 27 percent contribu-

The author would like to thank Cornelis Los for his timely programming and 
econometrics advice and Daniel Hayes for his excellent research assistance.

Comparison o f Ward’s  to  A lternative Models

Model
Bias*

(percent)f
Accuracy* 
(percent) f

Predictive
power*

0.381 0.498 0.859
(5.0) (6.6)

Extrapolative.................... 0.028 0.686 0.690
(0-4) (90)

Econometric model........... 0.283 0.524 0.838
(3.7) (6.9)

Combination model ......... 0.209 0.368 0.886
(2.8) (4.9)

"Bias" is the mean error and "Accuracy" is the mean absolute error.

t Millions of units at an annual rate. The numbers in parentheses are the 
bias and accuracy as a percent of actual production.

♦ "Predictive power" is the coefficient of determination (i.e., the ft2). It 
measures the percent of variation in actual production explained by 
each model.

Chart 1

W ard’s P ro jections and Actual 
A u tom obile  P roduction
Seasonally ad justed annual rates 

M illions of units

1973 74 75 76 77 78 79 80 81 82 83 84 85

Shaded areas represent periods of recession, as 
defined by the National Bureau of Economic Research.

"A c c u ra c y ’’ is the mean absolute e rro r and "b ia s ’’ is 
the mean error, each as a percent of actual production.

Sources: Various issues of W ard ’s Automotive 
Reports (1973-85) and unpublished data from the 
Bureau of Economic Analysis.
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tion in the 1970s.1 In addition to its strong direct effect on 
the economy, the auto sector continues to have substantial 
spillover effects. Purchases of raw materials by the auto in
dustry account for more than half of the rubber and lead 
consumed in the United States, as well as a major portion of 
the steel, aluminum, platinum, copper, and zinc. On the con
sumer end, spending associated with buying and using auto
mobiles has been running above 10 percent of GNP in re
cent years.2

Because of its far-ranging importance, the auto sector is 
central to any assessment of prospects for the economy as 
a whole. The auto production plans published in Ward’s Au
tomotive Reports provide a timely two-quarter projection of 
this important sector, and, as a result, have become a popu
lar tool in forecasting. In this capsule we examine the useful
ness of the Ward’s projections for forecasting auto output 
over the near term. Adjusted for systematic over-prediction,

In absolute value, the average change in real auto output was $4.5 billion from
1980 to 1985, compared with $15.8 billion for total real GNP.
Motor Vehicle Manufacturers Association, Motor Vehicle Facts and Figures 
(1984), pages 60 and 72.

the projections compare favorably with those from some al
ternative methods, but they do not provide the best overall 
predictions. In particular, combining the Ward’s projections 
with a simple econometric model significantly improves the 
accuracy of the forecast.

Analysis o f the Ward’s projections 
Each month Ward’s asks eight U.S. auto makers to state 
their domestic production plans for the next three to six 
months. Chart 1 plots domestic auto production and the 
Ward’s projections made at the beginning of each quarter.3 
Although the Ward’s projections generally track the up and 
down movement of production they have two shortcomings. 
First, they are not very accurate, with an average error of 
about one-half of a million cars at an annual rate. Second, 
they systematically over-predict auto output, by an average 
of 0.42 million cars at an annual rate, or 5.5 percent of actu
al production. The Ward’s projections, therefore, may be

3 The raw data are monthly, but the analysis has been simplified by aggregating 
the three months of each quarter. In addition, the data is adjusted using 
seasonal factors from the Bureau of Economic Analysis.

Estimates of the Econometric and Combination Models

Our econometric model is based on a simple supply and de
mand model. Demand for autos increases when real disposable 
income rises, the price of new autos falls, or the price of other 
durable goods increases. The supply of autos expands when 
inventories are low relative to sales or when the cost of borrow
ing declines. Low interest rates also increase the demand for 
autos.

Estimates for both the econometric model and the combina
tion model are presented at right. Each variable is lagged one 
quarter, since the actual value of each variable would not be 
known at the time of each forecast. All the variables are signifi
cant and have the correct sign in the econometric model.* Add
ing the Ward’s projection to the econometric model significantly 
improves the overall fit, reducing the standard error of the model 
by 100,000 autos.t The Ward’s projection is the most significant 
variable in this “ combination” model, although all the other vari
ables, except “ other price” , remain significant.

The forecast comparisons reported in the text are not the 
within-sample predictions of these models. Instead, each model 
is estimated recursively over the sample, using data from 1967-11

* The coefficient on the own-price variable is positive, which suggests that it 
is capturing supply-side effects.

t A formal F-test shows that the Ward's projections add significantly (at the 1 
percent level) to the explanatory power of the econometric model. The 
opposite test, of whether the econometric model improves the Ward's 
projections, was also supported by the data (at the 5 percent level). 
Together these tests confirm the results reported in the table in the text: the 
best forecast combines the Ward’s projections with an econometric model.

to the quarter of the forecast. The prediction errors from these 
one-quarter-ahead projections are then used to compare the 
out-of-sample forecasting power of the models.

Variable Econometric Combination
Constant................................... ...........  -22301.8 -7931.4

(-4 .5 ) (-1 .7 )
Income..................................... ...........  12.9 5.4

(6.6) (2.6)
Prime rate................................. ...........  -97.8 -90.0

(-3 .2 ) (-3 .7 )
IS ratio....................................... ...........  -19.9 -8 .7

(-6 .1 ) (-2 .7 )
Own price................................. ...........  230.4 93.8

(5.0) (2.1)
Other price............................... ...........  6.0 1.9

(2.1) (0.8)
Ward's projection.................... .......  * 0.55

..............................
(5.3)

...........  0.862 0.914
SEE.......................................... ...........  532 420
Durbin Watson.......................... ...........  2.26 1.82

The sample period is 1973-1 to 1985-111. The t-values are in parentheses. All 
independent variables, except the Ward’s projections, are lagged one 
period. The dependent variable is units production (in thousands at an 
annual rate) and the other variables are defined:

Income =  real disposable income in 1972 dollars.
IS ratio =  ratio of retail auto inventories to sales.
Own price -  the CPI for new autos divided by the overall CPI.
Other price =  the implicit deflator for non-auto durable goods sales, 

divided by the overall CPI.
* Not applicable.
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best viewed as production “ targets” rather than forecasts.4
We can analyze the Ward’s projections more rigorously by 

estimating the relationship between actual production and 
the Ward’s projections:

Auto output =  0.275 +  0.909 Ward’s +  0.277 error ( — 1) 
(0.59) (15.67) (2.54)

Sample period=1973-l to 1985-111, SEE=0.431, R2=0.838 
(The t-values are in parentheses.)

The statistical results from this regression suggest three 
problems with the Ward’s projections. First, they provide 
statistical confirmation that Ward’s systematically over
predicts.5 Second, the errors are serially correlated; that is, 
they tend to persist from one period to the next. This means
The projections are supposed to be “ actual production schedules” , as 
reported by production planners, taking into account both production capacity 
and market outlook. There are at least three possible reasons for systematic 
over-prediction. First, the normal amalgam of strikes and bottlenecks may 
thwart plans. Second, the market may be weaker than the (generally optimistic) 
outlook embodied in the production plans. Third, as part of its marketing 
strategy each firm has an incentive to exaggerate its plans. An optimistic 
outlook may help promote sales and increase the stock market value of the 
firm. Furthermore, by reporting strong production plans each firm may hope to 
dissuade production by its competitors and thereby capture greater market 
share.
If the projections were unbiased, with no tendency to predict too high or too 
low, then the constant term would be close to zero and the slope coefficient

the errors, as well as the projections themselves, can be 
used to forecast production. It also implies that better fore
casts could be achieved by adding economic variables to 
the equation. Third, the large standard error means that 
even adjusted for systematic over-prediction the projections 
are not very accurate.

Ward’s in comparison with other forecasts 
Despite these limitations, the Ward’s projections are useful 
for forecasting auto output. The table (page 40) compares 
Ward’s with three alternative models: an extrapolative fore
cast in which next period’s production is assumed to equal 
current production; an econometric model of the auto sector 
including income, price, and cost variables; and a combina
tion of the Ward’s projections and the econometric model. 
(Details of the econometric and combination models are 
given in the box.) Since there is no single criterion for a 
“ good” forecast, we present three standard measures: a 
good forecast should have little bias (small average over- or 
under-prediction), high accuracy (small average absolute 
errors), and high predictive power (explain a large portion 
of the variation in production). Overall, the Ward’s projec
tions perform about as well as the econometric model and 
are clearly superior to the extrapolative model; among the 
three basic forecasts they rank the worst on bias but the 
best on the other measures.

A better forecast
To take advantage of the relative merits of the Ward’s and 
econometric models, we tried to improve the forecast by 
combining them. The last row of the table (box) shows the 
results for a “ combination forecast” , constructed by adding 
the Ward’s projections as a variable to the econometric 
model. The combination model is better than its compo
nents by all three criteria: it has the least bias, the greatest 
accuracy, and the most predictive power. This suggests that 
both the Ward’s projections and the econometric model 
contain information valuable in forecasting.

Chart 2 plots forecast errors for the combination model 
and compares them with the Ward’s projections. The combi
nation forecast shows small errors and no tendency to over- 
or under-predict.6 Of course, more complicated models 
might provide better forecasts. It seems clear, however, that 
the Ward’s projections will remain useful for assessing the 
outlook for the auto sector and the economy as a whole.
Footnote 5 continued
would be close to one. A formal F-test of this joint hypothesis shows that 
Ward’s does significantly over-predict. The F(2,49) value is 12.51, which is 
more than double the 1 percent critical value.

6 The Ward’s projections appear to have performed better in the last two years. 
This is more a reflection of the unexpected strength of demand than a 
fundamental change in forecast accuracy. In fact, if we compare the period 
1973-79 with 1980-85, the track record of Ward's actually deteriorates over 
time while the combination model improves.

Ethan S. Harris

Chart 2

Forecast Errors of the Ward’s Projection 
and the Combination Model
Seasonally adjusted annual rates 

Millions of units
2 .0  — ------------------------------------------------

Ward’s error

Source: Federal Reserve Bank of New York 
staff estimates.
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. . .  Projecting 
Consumer Expenditures 
on Automobiles

Consumer spending on automobiles is one of the largest 
and most volatile components of personal consumption ex
penditures. To gauge the strength of this demand, unit auto 
sales and retail auto sales are closely watched as early indi
cators of overall spending and economic activity. This cap
sule examines the relationship between unit sales and retail 
sales of autos and their link with consumer spending on 
autos as measured in the National Income and Product Ac
counts. Our analysis suggests only a weak link between unit 
sales and retail car sales. Moreover, changes in retail sales 
of autos convey little information about changes in consum
er spending on autos in real terms. In contrast, unit sales are 
much more closely associated with consumer spending on 
autos, and therefore appear to be a reliable indicator of con
sumer auto demand.

Demand for automobiles is measured in three ways: unit 
sales, retail sales, and real personal consumption expendi
tures (PCE). Unit sales data count the number of new do
mestic and foreign passenger cars sold. Retail auto sales 
data estimate the value of sales by automotive dealers. Per
sonal consumption expenditures data measure the inflation- 
adjusted spending by consumers on new cars.

These three figures are released at different times each 
month. Unit sales precede the Census Bureau’s advance 
retail sales report by about a week, and the Bureau of Eco
nomic Analysis’s nominal and real consumption spending 
releases by more than two and six weeks, respectively. 
Since unit sales data are available shortly after the end of 
the month and then every ten days, they often form the 
basis for projecting movements in both retail sales and con
sumer expenditures on cars.

On the whole, movements in unit sales accurately indicate 
the simple change in direction for both retail sales and con
sumption. Unit sales and retail sales of autos move together 
about 75 percent of the time while unit sales and consumer 
spending on autos move together about 85 percent of the 
time. In months of declining unit sales, however, the link 
between unit and retail sales weakens while the relationship 
between unit sales and consumer expenditures remains 
strong. When unit sales fall, retail auto sales follow only 
about half of the time, slightly above the correlation predict
ed by chance. In contrast, consumer spending on autos falls 
about three-fourths of the time when unit sales drop.

Statistical analysis also indicates a quantitative relation
ship between unit and retail automobile sales. Movements in 
unit sales explain just under 60 percent of the total variation

in the growth of current dollar retail sales of autos. An in
crease of 10 percent in unit sales seems to be associated 
with a 4 to 5 percent rise in retail motor vehicle sales.1

These results do not improve substantially when real retail 
auto sales replace nominal sales or when any time trend is 
removed from the retail data. In both cases, unit sales ex
plain less than two-thirds of the variation in retail car sales. 
In fact, unit sales gains correspond to even smaller estimat
ed increases in retail auto sales after the retail sales data 
are adjusted for inflation or the rising trend over time in sales 
volume.

In contrast, statistical analysis yields a good fit between 
unit sales and real consumer expenditures on new autos. 
Changes in unit sales explain about 90 percent of the varia
tion in new car spending. Furthermore, a ten percentage 
point gain in unit sales implies a similar gain in real personal 
consumption of autos.2

Given the weak association between retail sales and unit 
sales and the good relationship between unit sales and con
sumer expenditures, it is not surprising that retail sales are 
not very tightly related to consumer auto expenditures. Sta
tistically, changes in nominal and real retail car sales explain 
only about 60 percent of the growth in real expenditures on 
automobiles.

A careful look at the definitions of the automobile sales 
measures explains why unit sales and PCE on new cars are 
more closely related to each other than to retail auto sales. 
A unit sale records the title transfer to a new car, and real 
PCE on new cars measures the dollar value of the units 
which are sold to consumers. In fact, the Bureau of Eco
nomic Analysis calculates personal automobile expenditures 
by multiplying the average new car purchase price, in con
stant dollars and adjusted for quality changes, by the num
ber of units estimated to have been bought by households. 
Changes unrelated to movements in unit sales are account
ed for by shifts in business’ and government’s share of unit 
purchases, price changes, and product mix shifts not yet 
incorporated in the average purchase price paid by consum
ers. Retail “automobile” sales data, however, include sales 
of used cars, parts, light trucks, motorcycles, and motor-

1 See Footnote 2 for the regression results.
2 The equations were estimated from January 1967 to September 1985 and 

were corrected for autocorrelation using the Cochrane-Orcutt procedure.
The equations are:

RETAIL =  0.71 +  0.43 UNITS 
(4.80) (17.70) 

ft2 =  0.58 Rho = -0.26 S.E. = 2.8
PCECAR = 0.22 +  1.04 UNITS 

(1.63) (44.23) 
ft2 = 0.90 Rho = -0.42 S.E. = 2.8 

where RETAIL is the one-month percentage change in retail sales by motor 
vehicle and miscellaneous automotive dealers, PCECAR is the one-month 
percentage change in real personal consumption expenditures on new foreign 
and domestic automobiles, and UNITS is the one-month percentage change in 
new domestic and foreign unit passenger car sales. T-statistics are reported in 
parentheses; the UNITS coefficients are significant at the 5 percent level of 
significance.
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boats. Sales of new cars make up only about half of retail 
automobile sales. In addition, retail sales are not adjusted 
for inflation when first reported.3 Therefore, any movements 
in retail automobile sales due to inflation or sales of non
automobile items will be neither foreshadowed by the unit 
sales data nor reflected in consumer spending on autos.

3 See Joann Martens, "Do Unit Sales Predict Car Sales?” , Federal Reserve 
Bank of New York, Unpublished Working Paper No. 8508 (November 1985), 
for details on these measures.

In sum, this analysis finds that movements in retail auto 
sales are not very tightly linked to changes in consumer 
spending on automobiles. The weakness of the relationship 
suggests that analysts should be cautious in deriving impli
cations for real auto expenditures from real auto sales data. 
In contrast, unit sales can be a valuable early indicator for 
both the direction and the magnitude of changes in consum
er expenditures on new cars and perhaps for the overall 
tone of the economy.

Joann Martens
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