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Abstract 

This paper analyzes several issues regarding the measurement of 
saving and concludes that the observed declines in national, private, 
and personal saving rates in the United States cannot be attributed to 
measurement problems. It then examines several factors that seem to 
have been behind the decline in U.S. personal saving. It suggests that 
structural changes in capital markets as well as improvements in wealth 
positions, in the living standards of the elderly, in social security 
pensions, and in private and public insurance mechanisms all contributed 
to the declining trend in personal saving. Empirical results suggest 
that demographic factors may also have played a major role. 

JEL Classification Numbers: 

023, 321 

* The authors would like to thank Vito Tanzi, Liam Ebrill, Yusuke 
Horiguchi, George Kopits, and Leif Mutbn for their helpful comments. 



Contents 

Summary 

I. Introduction 

II. Recent Trends in Saving 

III. Alternative Saving Measures 

1. Measurement errors and personal saving 
2 Consumer durables and public investment 
3. Capital gains and losses 
4. Inflation 
5. Pensions 
6. Social security 
7. Summary 

IV. Models of Personal Saving Behavior 

V. Explanations for the Downward Trend in Personal Saving 

1. Wealth effects 
2. Social security pensions and improvements in 

living standards of the elderly 
3. Improved insurance 
4. Demographic trends 
5. More efficient and integrated capital markets 
6. The role of real after-tax interest rates 
7. The role of inflation 

VI. An Empirical Analysis of Personal Saving 

1. Estimation 20 

2. Simulation results 24 

VII. Conclusions 26 

Tables 

1. United States: Saving and Investment, 1950-88 
2. United States: Various Measures of Net National 

Saving Rates, Selected Years 
3. United States: Composition of National Saving 
4. Personal Saving Ratios and Stock Market Capital 

Gains, 1980-86 
5. Relative Income of the Elderly and Nonelderly, 

Selected Years, 1950-85 
6. Saving Rates and Simulation Results 

Page 

iii 

1 

1 

3 

9 

11 

11 

13 
15 
17 
18 
19 
19 

20 

28 

29 
30 

31 

32 
33 

References 34 



- iii - 

Summary 

This paper examines various issues relating to national and per- 
sonal saving in the United States. After a discussion of how various 
components of national saving as measured by the National Income and 
Products Accounts (NIPA) have evolved since 1950, the paper explores 
several issues regarding the measurement of saving, such as including 
accrued capital gains, household purchases of nonresidential consumer 
durables, and government spending on capital goods in saving measures, 
as well as correcting saving measures for inflation and counting social 
security contributions as private saving. It concludes that the ob- 
served declines in national, private , and personal saving rates cannot 
be attributed to measurement problems. 

The paper describes the main tneoretical models derived to explain 
personal saving behavior and uses these models to examine the factors 
behind the recent decline in personal saving. Empirical studies gener- 
ally suggest that improvements in wealth positions owing to the rising 
values of the stock market and housing have encouraged the declining 
trend in personal saving. More generous social security pensions, 
improved public and private insurance schemes, and expanded government 
programs supporting higher education and home ownership are also likely 
to have lowered national saving because they reduced the need for per- 
sonal saving. At the same time, public saving failed to offset the 
decline in personal saving. Furthermore, changing age composition of 
the population may have reduced aggregate personal saving over the past 
two decades as the coming of age of the large baby-boom generation and 
the aging of the population have increased the population shares of 
groups characterized by relatively low saving rates. Several studies 
have attributed part of the decline in the personal saving rate to more 
efficient capital markets that increase the amount of credit available 
to households and facilitate corporate restructuring. 

A simple empirical framework is presented to assess the contribu- 
tion of various factors underlying the recent decline in the U.S. per- 
sonal saving rate. According to the results, the shifting demographic 
structure of the U.S. population-- in particular the increase in the 
proportion over age 65--has been particularly important in contributing 
to the decline in personal saving in the 198Os, with the rise in the 
wealth to income ratio and the decline in the rate of inflation also 
significant. An increase in the real after-tax of interest may have 
served to moderate the magnitude of the fall in the personal saving 
rate. 





I. Introduction 

This paper examines various issues relating to national and per- 
sonal saving in the United States. Section II discusses how various 
components of national saving (as measured by the National Income and 
Products Accounts) have evolved since 1950. It shows that national 
saving relative to national product has declined over this period (on 
both a gross and a net basis) and that a secular downward trend in 
the private saving rate, and the personal saving rate in particular, 
accounts for a major part of the deteriorating national saving perfor- 
mance. Section III addresses several issues regarding the measurement 
of saving. It concludes that the observed declines in national, pri- 
vate, and personal saving rates cannot be attributed to measurement 
problems. 

Section IV describes the main theoretical models that have been 
used to explain personal saving behavior. Section V uses these models 
to examine several factors that seem to have been behind the decline in 
personal saving. It suggests that improvements in wealth positions, in 
the living standards of the elderly, in social security pensions, and in 
private and public insurance mechanisms may all have contributed to the 
declining trend in personal saving. Demographic factors and structural 
changes in capital markets also appear to have played a role. 

Section VI presents an empirical model of personal saving, in which 
demographic variables, the real after-tax interest rate and the rate of 
inflation are important. According to simulation experiments, the chang- 
ing demographic structure of the U.S. population played a major role in 
contributing to a declining personal saving rate in the 1980s. The ris- 
ing ratio of wealth to disposable income and the decline in inflation 
were also significant, while the increase in the real interest rate 
mitigated the decline. Section VII provides the conclusions. 

II. Recent Trends in Saving 

This section discusses recent trends in the most commonly used 
saving measures, which are derived from the National Income and Product 
Accounts (NIPA). Table 1 presents net saving relative to Net National 
Product (NNP) for the decade averages over 1950-79 and annually since 
1980. Net national saving comprises net public and private saving with 
the latter, in turn, consisting of personal and corporate saving. The 
state and local government surplus and the federal government surplus 
add up to total public saving. 

The NIPA net national saving rate fell substantially in the 198Os, 
from an average of about 8 l/4 percent of NNP during 1950-79 to 2 l/2 
percent in the post-1981 period. Although rising dissaving by the pub- 
lic sector played an important role, falling private saving also con- 
tributed to the weakening nationaL saving performance. The public and 
private sectors each accounted for about half of the decline in the NIPA 
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net saving rate from 1950-79 to 1982-88. The decline in the national 
savings rate was reflected in the widening imbalance between national 
investment and national saving, and in the increased reliance on foreign 
saving, which as a percentage of NNP reached a peak of almost 4 percent 
in 1987. Moreover, whereas private saving traditionally provided suffi- 
cient funds to finance private investment in the post-1950 period, the 
private saving/investment surplus fell after 1982 and turned negative in 
1987. 

A declining trend in the personal saving rate explained most of the 
fall in the private savings rate. The net personal saving rate as a 
percentage of NNP declined from its historical average of about 5 l/2 
percent in the beginning of the 1980s to about 3 percent in 1987-88. 

Gross private saving as a share of GNP is presented as a memorandum 
item in Table 1. In contrast to the share of net private saving in NNP, 
which started to fall in the mid-1970s, gross private saving as a pro- 
portion of GNP has remained relatively stable within a range of 15 l/2 
to 18 percent during the 1950-85 period. Nevertheless, after reaching 
a postwar high by the end of the 197Os, this saving measure has also 
declined recently, especially since 1984, reaching 15 percent of GNP in 
1987 and 1988--the lowest levels since the 1940s. 

Diverging trends in gross and net measures of saving point to 
important changes in depreciation rates. In fact, the share of depreci- 
ation in GNP rose significantly at the end of the 1970s and the early- 
1980s. This rising trend was due in part to a slowdown in productivity 
growth which raised the capital output ratio. More importantly, it 
reflected a shift in the pattern of nonresidential investment away from 
longer-lived assets, such as structures, toward shorter-lived assets, 
especially information processing equipment. l/ Although technological 
change may have contributed to changing the composition of investment 
toward shorter-lived assets, taxation played a significant role as well. 
Several studies suggest that tax rules, especially when the rate of 
inflation was high, have typically favored equipment over structures. 2/ - 

While net saving is the relevant concept for measuring the accumu- 
lation of wealth and the intertemporal allocation of consumption, gross 
saving is also an important measure. In particular, a higher rate of 

l/ Corker, Evans, and Kenward (1988) discuss in more detail recent 
mo;ements in the composition of corporate investment, including the 
increase in the investment share of assets with relatively low service 
lives. See also de Leeuw (1989). 

2/ See, for example, Bosworth (1981), Gravelle (19831, and King and 
Fullerton (1984). Other studies have argued that additional uncertainty 
associated with higher and more variable inflation rates and anticipated 
larger fiscal deficits have raised long-term real interest rates rela- 
tive to short-term real rates, thereby shifting the investment mix 
toward shorter-lived assets. 
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gross saving may lead to more rapid economic growth if technical change 
is embodied in new capital goods or if introducing new capital generates 
significant learning-by-doing effects. Moreover, gross saving measures 
tend to be more reliable than net saving measures; in contrast to mea- 
sures for net saving, measures for gross saving do not rely on estimates 
for depreciation, which are subject to various statistical and concep- 
tual problems. Nevertheless, the rest of this paper focuses on the net 
saving concept in view of its focus on the accumulation of wealth and 
intertemporal consumption decisions. 

III. Alternative Saving Measures 

This section deals with several issues regarding the measurement of 
national saving and its components. It presents some alternative mea- 
sures to test whether the decline in saving as reported by the NIPA is 
confirmed if saving is measured in alternative ways. The first three 
subsections examine measurement issues that affect national saving as 
the aggregate measure of household, business, and public saving. The 
last three subsections address statistical issues that, while leaving 
aggregate national saving largely unaffected, primarily affect the 
allocation of national saving among the household, business, and public 
sectors. 

1. Measurement errors and personal saving 

When preparing the NIPA, the Department of Commerce measures 
personal saving as a residual from much larger figures. It estimates 
saving from the sources side of income by subtracting personal outlays 
from personal disposable income. Measurement errors in each of these 
components may be quite large relative to net saving. l/ In particular, 
income earned in the underground economy tends to escape the NIPA income 
measure, 2/ suggesting that this saving measure may underestimate actual 
saving. - 

Another official measure of personal saving, which is conceptually 
equivalent to the NIPA measure, has generally yielded a somewhat higher 
estimate. This measure, which is prepared on the basis of flow of funds 
data gathered by the Federal Reserve, focuses on the uses to which 
wealth is put. It derives the estimate of saving by adding the increase 
in net financial assets held by households to net household residential 
investment. The Federal Reserve estimates net financial assets heid by 
households as a residual from the financial assets position of other 

11 In recent years, the personal savings rate generally has been 
revised substantially after a preliminary annual figure is first pub- 
lished in January of the subsequent year. To illustrate, the average 
upward revision of personal saving in percent of disposable income 
amounted to 1.6 percentage points over the period 1976-80. 

21 Most consumption, in contrast, is measured accurately. - 
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sectors. This procedure may lead to an upward bias in the flow of funds 
estimate of personal saving because increases in assets held in the 
United States by nonresidents are most likely underestimated due to the 
owners' desire for anonymity. Therefore, it may erroneously attribute 
the ownership of some asset accumulation by nonresidents to domestic 
residents. A/ 

The nature of the measurement errors suggests that the actual per- 
sonal saving rate lies between the values reported by the Department of 
Commerce and the Federal Reserve. Based on the analysis of quarterly 
fluctuations, de Leeuw (1984) argues that the NIPA measure is probably 
more reliable. Bosworth (1981, p. 65 and p. 181) arrives at the same 
conclusion in view of the severe difficulties in tracing the ownership 
of financial assets. 

2. Consumer durables and public investment 

Another problem with the traditional saving measure is that it 
excludes household purchases of nonresidential consumer durables and 
government spending on capital goods. Boskin, Robinson, and Huber 
(1989) provide more comprehensive measures of saving that include these 
items. At the same time, they account for the imputed rental flow of 
services from these assets as consumption and income. Table 2 contains 
some of their results. z/ The first column reports net national saving 
on a NIPA basis. The second column adjusts these by counting all public 
nonmilitary capital formation as saving. These data reveal that not 
only private saving but also public investment has trended downwards in 
the past three decades. 

A more comprehensive saving measure, which is reported in the third 
column, includes in saving both nonmilitary government capital and 
household durables. Data indicate that including nonresidential con- 
sumer durables in saving raises the saving rate somewhat. Nevertheless, 
even on this extended definition, net saving as a proportion of NNP fell 

L/ Thus, the bias in the Federal Reserve measure for household saving 
is closely related to the discrepancy in the U.S. balance of payments. 

21 Their measures need to be interpreted with caution because the 
adjustments are subject to large measurement errors. To illustrate, the 
rental flow on durables and public capital is computed as the product of 
the capital stock and a real opportunity cost, which is difficult to 
measure. Moreover, separating public expenditures into consumption and 
investment is difficult. 
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by half between 1950 and 1985. l/ Moreover, savings in the form of 
consumer durables (including residential investment) are rather dif- 
ferent from savings in financial assets. In contrast to financial 
savings, savings in durable goods absorb real resources within the 
personal sector. Consequently, they are made available neither for 
reducing the imbalance between national investment and saving; 21 nor 
for financing investment in plant and equipment in the corporate sector. 
The before-tax return on these latter investments is likely to exceed 
the return on consumer durables in view of differential tax treatment; 
whereas the return on financial assets (through which the household 
sector helps to finance investment in the corporate sector) is taxed at 
both the personal and corporate levels, the imputed return on consumer 
durables remains tax exempt. 

3. Capital gains and losses 

The NIPA saving measures exclude accrued real capital gains and 
losses although these gains and losses may represent changes in net 
wealth. As advocated by Shoven (1984), some studies have included 
capital gains in a single comprehensive measure of saving by using the 
Federal Reserve’s balance sheets for the U.S. economy. Bradford (19891, 
for example, has argued that a measure of saving based on changes in 
wealth corresponds more closely to the relevant theoretical concepts. 
As with Shoven’s earlier work, the resulting savings series were highly 
volatile from year to year and difficult to interpret. Nevertheless, 
the declining trend in aggregate saving relative to income reflected in 
the national accounts data is also evident in wealth-based measures 
(Table 1). Thus, although exact magnitudes may differ according to the 
employed concept, the broad picture of a declining national saving rate 
remains. 

l/ Whereas including consumer durables does not greatly affect the 
time trend in saving, it may affect international comparisons of saving 
behavior. Lipsey and Kravis (1987) show that the United States invests 
more heavily in consumer durables than other industrial countries do. 
When comparing saving behavior in the United States to that in Japan, 
several studies including Boskin and Roberts (1986) and Hayashi (1986) 
confirm this finding. More generally, Lipsey and Kravis (1987) argue 
that the United States channels a relatively high share of its capital 
formation through the household sector. They maintain, for example, 
that high personal tax rates in other industrial countries provided an 
incentive to substitute cars provided by employers, which are counted as 
producer durables, for cars owned by households, which are consumer 
durables. 

21 If measured saving is raised by reclassifying consumer durables 
and public investment as domestic saving, domestic investment is also 
increased. Therefore, the saving-investment balance is unaffected. 
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Some have argued in favor of separately accounting for capital 
gains rather than including them in a comprehensive saving measure. In 
their view, the behavioral effects associated with income in the form of 
capital gains are rather different from those associated with other 
income. Summers and Carroll (1987a1, for example, suggest that the 
marginal propensity to save out of stock market capital gains is close 
to unity and much larger than that out of other income. Furthermore, as 
Hendershott and Peek (1985a) show, the effects of capital gains on the 
well-being of the asset holder depends both on the intent of the asset 
owner and on the life of the asset. If the asset holder intends to hold 
the asset until the end of its useful life (as is the case for many con- 
sumer durables), capital gains may fail to improve his position. In 
fact, the owner may lose from capital gains if he intends to replace the 
asset because capital gains are likely to be associated with higher 
replacement costs. 

4. Inflation 

The NIPA fail to adjust saving measures for inflation by recording 
all nominal interest receipts as income. During inflationary periods, 
however, the inflation premium in interest rates amounts to a repayment 
of the principal that creditors must set aside to maintain the real 
value of their wealth. Therefore, only the real interest component of 
the nominal interest receipts should be counted as income. l/ On the 
one hand, the NIPA measures understate saving by the public-and corpo- 
rate sectors if inflation is positive because these sectors typically 
are net debtors. On the other hand, personal saving is overstated 
because households generally are net creditors. 

5. Pensions 

Corporate pensions raise another issue regarding the allocation of 
saving between the corporate and household sectors. The NIPA treat all 
contributions to pension plans and income earned by these plans as 
personal income. Most corporate pension plans, however, are defined 
benefit plans in which employers commit themselves to provide retired 
workers with a stream of income that does not bear a relationship to the 
corporate plan's asset position. Therefore, assets in defined benefit 
plans are effectively assets of the corporation because the funding of 
these plans affects neither the firm's liability nor the value of the 
employee's asset. 

Table 3 adjusts the standard measures of saving for inflation and 
pensions. The inflation adjusted series for private saving, which is 
contained in the fourth row, shows a pronounced downward trend from the 

A/ See, for example, Jump (1980). 
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mid-1960s to the end of the 1970s. l/ The declining inflation rate in 
the 198Os, however, has been accompanied by a more stable series for 
adjusted private saving during this period. In particular, the infla- 
tion adjusted series for personal saving suggests that the reduction in 
inflation in the 1980s has been an important factor behind the fall in 
the NIPA personal saving rate during this period. Consequently, the 
inflation adjusted series attributes more of the decline in national 
saving over the 1980s to pubLic saving than the NIPA series does. 

The pension and inflation corrections raise the corporate share in 
private saving. According to this measurement, the average personal 
saving rate from the mid-1970s to the mid-1980s was actually slightly 
negative. As regards the long-term trend in private saving, personal 
saving accounts for most of the secular decline in the adjusted private 
saving series. 

6. Social security 

The NIPA treat benefit payments from state and local government 
pensions and from social security as private disposable income and 
regards contributions to these plans as public saving rather than 
private saving. Thus, official measures of private saving fail to 
account for the accumulation of social security wealth by the private 
sector. At the same time , public saving does not reflect the pension 
liabilities that the Government incurs. 2/ Under this approach, social 
security contributions are viewed as payroll tax payments while benefit 
payments are regarded as transfers from a social entitlement program-- 
rather than as contributions to, and payments from, a pension fund. 

Blades and Sturm (1982) and Hendershott and Peek (1987) adjust 
private and public saving for the effects of social security Old-Age and 
Survivors Insurance (OASI) on the assets and liabilities of the private 

l/ Inflation adjusted saving is computed by subtracting from NIPA 
saving the product of the inflation rate (as measured by the GNP 
deflator) and net interest bearing assets. Hendershott and Peek (1987) 
criticize this procedure because of two reasons. First, the procedure 
assumes immediate adjustment of interest income to the current antici- 
pated inflation rate. In fact, interest income adjusts only slowly, 
especially if a significant part of fixed coupon assets and liabilities 
are long term. Second, the procedure ignores tax Liabilities incurred 
on nominal interest income. In view of these two reasons, the inflation 
adjusted series probably overestimates the effect of inflation on saving 
measures. 

2/ To illustrate, the state and local government surplus Largely 
reflects the cash flow surplus of pension funds which are simultaneously 
accruing future Liabilities. 
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and public sectors. L/ If the Government had recorded social security 
contributions as payments for the purchase of social security bonds, 
which indicate the prospective claim by the private sector on the social 
security system, the Government would have recorded deficits in excess 
of $300 billion in several of the previous 20 years. Estimates of the 
unfunded social security Liability owed by the Government to the private 
sector exceed estimates of the Government’s official debt liabilities. 

If social security contributions are to be included in a measure of 
private saving, they perhaps should be accounted for separately because 
of a variety of reasons. 21 First, the risk properties of social secur- 
ity benefits are rather d:fferent from those on official debt. Future 
social security benefits are not contractual obligations in the same way 
as regular public debt instruments are because they cannot be traded in 
a market place and because Congress can modify social security benefits 
by changing the benefit formulae. 2/ Second, estimating social security 
wealth as perceived by the private sector is a highly complicated exer- 
cise because it depends on a variety of necessarily tenuous assumptions. 

7. Summary 

This section has discussed various issues regarding the measurement 
of saving. Although counting consumer durables and government invest- 
ment as saving raises the level of national saving somewhat, the main 
observation derived from the NIPA series remains: net national saving 
in the United States has trended downwards over the last two decades 
because of three main forces. First, and most importantly, public sav- 
ing fell sharply in the 1980s. Second, private saving has been on a 
downward trend since the early 196Os, mainly due to declining personal 
saving. Third, depreciation allowances have risen since the mid-1970s. 

A/ According to Auerbach and Kotlikoff (1987) the “pay-as-you-go” 
financing of the U.S. social security system provides an example of the 
arbitrary nature of government accounting. They argue that current 
accounting definitions provide a misleading guide as to whether certain 
government receipts should be labeled as taxes and others as borrowing 
or whether certain public outlays are spending or repayment of loans. 
According to them, indicators of fiscal policy should focus on their 
ultimate impact on household budget constraints. 

11 Similarly, the Government should not add its social security 
liabilities to its regular national debt. Instead, it could provide 
separate supplemental information concerning its potential future 
liabilities on account of social security. 

31 Policymakers can also change the real return on regular debt 
instruments by affecting the rate of inflation. However, characteris- 
tics of regular debt instruments with respect to inflation risks are 
Likely to be different from those of social security benefits. 
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IV. Models of Personal Saving Behavior 

This section describes the main theoretical models that have been 
used to explain personal saving behavior and deals with some of the 
empirical studies that have been undertaken to test to what extent these 
models explain observed saving behavior in the United States. 

The most popular vehicle for analyzing personal saving is the Life- 
cycle or permanent income model. According to this model, households 
maximize the utility of consumption over their life time subject to an 
intertemporal wealth constraint. l/ The basic result from this model is 
that households are likely to dissave when they are young, then save in 
their middle years, and finally dissave again during retirement. The 
model introduces wealth and demographic variables as important determi- 
nants of aggregate saving behavior. In its purest form, the model 
assumes that individuals plan to consume all the fruits of their Labor 
earnings during retirement without leaving any bequests. 

Several studies have questioned the assumptions underlying the pure 
Life-cycle model. Some observed that individuals transfer significant 
amounts of wealth to their offspring. 2/ An alternative model, which 
attempts to explain these observed intergenerational transfers, has been 
popularized by Barro (1974) and extends all the way back to Ricardo. 3/ 
This model of intergenerational altruism assumes that individuals inter- 
nalize the welfare of their heirs and intend to leave bequests. How- 
ever, several implications of this model have been rejected by the 
data. 4/ Moreover, it is not clear whether individuals intend to leave 
bequests or whether uncertainty about death combined with a weak market 
for private annuities causes individuals to end up leaving unspent 
savings for their offspring. 5/ - 

A major tenet of the pure Life-cycle model--namely that households 
dissave during retirement--has been questioned on the grounds that 
cross-section data indicated that the wealth of the elderly increases 
with age. 6/ Bernheim (1987) and Hurd (19871, however, used panel data 
to demonstrate that the elderly actually dissave during retirement. The 

A/ See, for example, Ando and Modigliani (1963). 
2/ See, for example, Kotlikoff and Summers (1981) and Kotlikoff 

(1387). The former study contained an error. Even if this error 
was corrected, however, life cycle saving accounted for only half of 
total capital accumulation. Using a somewhat different methodology, 
Modigliani (19881, argues that bequests account for only about 20 per- 
cent of total wealth. 

3/ The Ricardian equivalence literature is discussed more fully in 
EbFill and Evans (1988). 

4/ See, for example, Boskin and Kotlikoff (19851, and Bernheim 
(1987). 

5/ See, for example, Davies (1981). 
6/ See, for example, Kurz (1984). - 
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tentative conclusion from this literature is that, in contrast to what 
the intergenerational altruism model predicts, the propensity to consume 
varies with age. In particular, the elderly dissave but they appear to 
do so at a rate that leaves, with some frequency, an expected bequest. l! - 

Several studies observe that the close empirical relationship 
between consumption and income is difficult to explain by individuals 
maximizing intertemporal utility over a long time horizon. 2/ Some have 
attributed this finding to imperfect capital markets which prevent indi- 
viduals from fully smoothing their consumption over time. 3/ Others 
explain the close relationship between current income and consumption by 
rejecting the basic premises of intertemporal utility maximization, 
extreme rationality, and farsightedness. 41 They argue that myopia, 
rules-of-thumb, precautionary saving, habit, target saving for the pur- 
chase of large durable goods, etc., play a dominant roLe in determining 
aggregate saving. 

The conclusion from the empirical literature reviewed in this sec- 
tion is that none of the relatively simple theories appears capable, by 
itself, of explaining aggregate savings behavior. Instead, several ele- 
ments play a role in explaining aggregate saving behavior because dif- 
ferent households seem to act in different ways: some behave as life- 
cycle optimizers, some as intergenerational planners, and others much 
more myopically than any of the intertemporal optimizing theories sug- 
gest. 5/ Saving behavior in the short run appears to be broadly consis- 
tent w;th Keynesian analysis, which emphasizes the importance of current 
income. Over a longer time horizon, both life cycle and bequest saving 
play important roles with recent evidence generally indicating a more 
powerful role for the life-cycle model. Consequently, the predominant 
model for analysis of longer-term issues remains the life-cycle model, 
in part because no consensus has emerged on how to model intergenera- 
tional transfers. 

l/ See Boskin (1988). 
21 See, for example, Hall and Mishkin (1982), Poterba and Summers 

(1587), and Summers and Carroll (1989). 
31 See, for example, Hubbard and Judd (1986). 
41 See, for example, Summers and Carroll (1987a). 
5/ To illustrate, Boskin (1988) argues that the effect of changes in 

current disposable income on current consumption is considerably less 
than the traditional Keynesian marginal propensity to consume of 0.75. 
However, the effect significantly exceeds zero, which is the value the 
model of intergenerational altruism predicts, and about 0.05, which 
follows from a model with unconstrained intertemporal optimizing 
households. 
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V. Explanations for the Downward Trend in Personal Saving 

This section examines several possible explanations for the down- 
ward trend in the U.S. personal saving rate. The approach taken is 
eclectic in the sense that it borrows from various theories. In partic- 
ular, it allows for various savings motives such as saving for retire- 
ment and bequests as well as precautionary saving and target saving for 
the purchase of major consumer durables. 

1. Wealth effects 

According to the Life-cycle hypothesis, individuals reduce their 
savings if capital gains improve their net wealth positions, l/ with 
this effect especially important for the elderly. In the 198os, thus 
far (1980-88), household wealth has averaged 4.4 times disposable income 
compared with 4.2 times in the 197Os, an increase which would be Likely 
to lead to a fall in the household saving rate. 

Rising stock market values added significant amounts to household 
wealth during the period 1982-87. Moreover, they enabled employers to 
contribute less to their defined benefit pension plans and still meet 
their pension obligations. In effect, pension funds act Like pure 
target savers. Hence, a rising rate of return yields a negative income 
effect without any offsetting positive substitution effect. z/ 

Table 4 compares the contribution to household wealth accumulation 
of these equity gains with that of personal saving out of current income 
during the 1980-86 period in four major industrial countries. This 
table suggests that capital gains substituted for saving out of current 
income. In particular, sharply declining saving rates in the United 
States and the United Kingdom were associated with the Largest gains in 
stock market values. It should be noted that these accrued capital 
gains added to household wealth but did not provide new funds for real 
investment in the corporate sector. 

The stock market boom may have reflected several factors. First, 
rising corporate savings (see Table 1) tended to raise share values. 
Some studies suggest that corporate saving substitutes for personal 
savings mainly through this channel. 2/ Second, more optimistic expec- 
tations regarding future profitability of corporate assets, due to both 

l/ The Annual Report of the Council of Economic Advisers (1987, 
ppy 43-45) stresses rising real household wealth as a factor behind the 
Low rate of personal saving out of current income. 

2/ Bernheim and Shoven (1985) estimate that this effect reduced 
personal saving by about 2 percent of disposable income from 1982 to 
1984. 

31 See, for example, Hendershott and Peek (1987). Bovenberg (1989) 
discusses the relationship between personal and corporate saving in more 
detail. 
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more efficient structural policies (such as tax reform increasing 
overall efficiency) and declining inflation rates, may also have con- 
tributed to higher stock prices. 1/ - 

The sharp increase in housing prices in the inflationary period of 
the mid-to-late 1970s is likely to have had a significant negative 
effect on the personal saving rate. Summers and Carroll (1987a) show 
that the adverse savings effect of rising housing wealth exceeds that 
of rising stock market wealth. Two factors may explain this empirical 
result. First, households often borrow against appreciated proper- 
ties. 21 Second, the elderly, who are generally characterized by a 
larger marginal propensity to consume out of an increase in wealth, 
tend to realize most of the capital gains on housing. 

Several studies attributed the housing baom in the second half of 
the 1970s to accelerating inflation that raised tax incentives favoring 
housing. Summers and Carroll (1987b), for example, compare the saving 
performance of the United States with that of Canada, which does not 
allow tax deductibility of mortgage interest payments. They show that 
increasing inflation rates widened the gap in after-tax real interest 
rates on mortgages between Canada and the United States to 8 percentage 
points by 1981. The diverging tax incentives caused housing prices in 
the United States to rise relative to those in Canada, 3/ and thus may 
have depressed the relative saving performance of the United States. 

Empirical studies generally suggest that movements in wealth are 
a major determinant of saving behavior. Hendershott and Peek (1985b) 
find that wealth and income are the most important variables explain- 
ing long-run swings in personal saving. In particular, rising wealth 
explains most of the decline in the private saving rate during the 
period 1975-82. Empirical results in Montgomery (1986) indicate that 
increases in wealth and in expected future income relative to current 
income, account for about 40 percent of the fall in the personal saving 
rate during this period. 

l! More generally, saving declines if households come to believe that 
structural policies will bring about higher future income because of a 
more efficient use of resources and higher overall productivity. Within 
the group of seven major industrial countries, the household saving rate 
fell most sharply during the 1980s in the United States and the United 
Kingdom, which were the two countries that implemented most of the 
structural reforms during this period. Tanzi and Bovenberg (1989) dis- 
cuss how structural policies may affect saving, investment, and inter- 
national capital flows. 

2/ The recent increase in home equity loans illustrates this. 
71 Housing demand strongly affects the value of real estate because 

the supply of housing is inelastic in the short run. 
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2. Social security pensions and improvements 
in living standards of the elderly 

Retirement benefits from social security currently represent almost 
5 percent of GNP and are projected to increase rapidly in the decades 
ahead as the share of retirees in the population rises. The ratio of 
the average social security benefits per elderly person to per capita 
disposable income rose from 2 percent in 1950 to 30 percent in 1970 and 
reached 40 percent in 1985 (Table 5). The present value of prospective 
social security benefit payments now represents about a third of the 
wealth of the elderly. _ 1/ 

Social security, which amounts to a compulsory public pension 
scheme, affects private saving through a number of channels. First, the 
expansion of the scheme redistributed income toward the elderly, 21 who 
have a relatively large marginal propensity to consume. 3/ Second, the 
life-cycle model predicts that anticipated social security pensions 
reduce the need for private retirement saving, although an increased 
incentive to retire earlier may partly offset the weakened motive for 
private saving. Moreover, Hubbard (1984 and 1986) demonstrates that 
social security pensions provide insurance for retirement consumption in 
the face of uncertain lifetimes. In particular, these pensions reduce 
the uncertainty regarding the necessary amount of savings for retire- 
ment. Thus, these pensions could depress precautionary saving, thereby 
reinforcing the adverse effects of social security on Life-cycle saving. 

The effect of social security pensions on national saving (rather 
than on private savings) depends on whether, and how, the government 
funds these pensions. A pension fund is fully funded if the discounted 
present value of all future obligations corresponds to the value of real 
assets owned by the fund. Until recently, the “pay-as-you-go” social 
security system in the United States was purely unfunded: the dis- 
counted present value of future payments was expected to be matched not 
by real assets but by the discounted value of future contributions. 
Thus, public saving failed to offset the decline in private saving. 

l! See, for example, Shoven (1984). 
?/ Those who retired in the past several decades and those who will 

retire in the near future can expect to receive a return on their socia 
security contributions that significantly exceeds the return they would 
have received on investments in financial markets. Those who are cur- 
rently entering the workforce, in contrast, cannot expect to receive as 
much in return for their social security contributions as they could 
obtain by investing in financial market instruments. 

3/ Evans (1983b) emphasized this channel. - 
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Consequently, social security may have depressed national wealth accumu- 
lation. A/ 

After the reform of the retirement and disability portions of 
social security (OASDI) in 1983, the social security pension scheme is 
no longer a pure "pay-as-you-go" system. In particular, the social 
security trust fund is projected to run sizable cash surpluses in the 
next several decades leading to a build up of a reserve. This reserve 
is expected to be drawn down when the exceptionally large baby boom 
generation retires in the next century, SO that this generation contrib- 
utes to its own retirement benefits rather than shift the financing 
burden of these benefits to smaller future generations. 

However, the accumulation of a trust fund, large as it will be, may 
fail to raise public and national saving relative to a pure "pay-as-you- 
go" system (which would rely on increased taxes on future generations to 
fund the retirement benefits of the baby boom generation) if the social 
security surpluses were to be used to finance higher public expenditures 
or lower taxes than would have been the case under a "pay-as-you-go" 
system. 2/ Moreover, financing the fiscal deficit (excluding social 
security7 with the surpluses in the social security trust fund implies 
that the social security payroll tax is used to finance Lower income 
taxes and higher public expenditures. Increases in social security 
payroll tax rates, which have occurred in recent years, tend to have 
adverse incentive effects on Labor supply and may also restrain labor 
demand; therefore, they are inconsistent with personal and corporate 
income tax reforms aimed at reducing marginal effective tax rates. 

Empirical studies on the saving effect of unfunded pension schemes, 
which date back to Feldstein (1974), are inconclusive and are hampered 
by numerous methodological difficulties. 3/ Auerbach and Kotlikoff 
(1981) illustrated some of these empiricai difficulties when they 
generated artificial data from a life cycle model in which the unfunded 

l/ According to the model of intergenerational altruism, an unfunded 
pension scheme fails to depress national wealth accumulation. In this 
model the private sector will offset the changes in intergenerational 
transfers induced by the pension scheme. 

2/ The issue raised here is not purely theoretical because the 
inclusion of these surpluses in the Gramm-Rudman-Hollings targets for 
deficit reduction suggests that such a scenario is not altogether 
unlikely. If that is indeed the case, future generations will face 
major fiscal disequilibria (and the burden of higher taxes or lower 
public expenditures aimed at reducing these fiscal imbalances) when the 
baby boom generation retires. Such a development would Largely defeat 
the purpose of the social security trust fund. 

3/ Aaron (19831, Sturm (19831, and Shoven (1984) survey the main 
empirical studies in this area. 
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social security system depresses private saving. Nevertheless, econo- 
metric tests tended to reject the hypothesis that the system reduced 
personal saving. 

Summers and Carroll (1987a) argue that studies of year-to-year 
movements in consumption cannot provide much insight on the saving 
effects of social security because these effects depend on perceptions 
about future benefits that are likely to respond slowly to legislative 
changes. l/ They maintain that the gradual improvement in the relative 
income of-the elderly (see Table 51, which is Largely due to the sharply 
increasing social security benefits over the last three decades, has 
reduced the perceived need of the younger generations to save for 
retirement. With their recollection of the depression and World War II, 
the older generations feel a greater need to save for retirement and as 
a buffer against risk. Summers and Carroll argue that this is probably 
the single most important factor explaining the secular decline in the 
private saving rate over the last two decades. 21 Boskin and Lau 
(1988) provide some empirical support for these-arguments. They show 
that, holding all other variables (including age) constant, the savings 
rate of households headed by persons born before 1939 significantly 
exceeds the savings rates of those cohorts of households headed by 
persons born after 1939. 

Despite empirical difficulties in measuring the saving impact of 
social security pensions, Boskin (1988) argues that the consensus from 
the empirical literature is that each dollar of social security wealth, 
measured as the discounted value of social security benefits, depresses 
private wealth by about $0.25 to $0.50. 

3. Improved insurance 

Insurance arrangements directly enhance the ability of households 
to guard against uncertainty and, therefore, reduce the need for precau- 
tionary saving. 31 The previous subsection noted that social security 
pensions insure against Life span uncertainty, thereby reducing the need 
for private precautionary saving. In addition to annuity insurance, 

l/ The recent restructuring of the social security system that put 
the Old Age Survivors and Disability Insurance (OASDI) on a sounder 
financial footing provides an interesting example of this point. If the 
younger generations gradually come to believe that the OASDI is more 
financially sound than originally believed, they may reduce their 
retirement saving over time. 

2/ They observe that a slight worsening of the relative income 
position of the elderly accompanied rising private saving rates in the 
1950s. When the relative income of the elderly started to improve in 
the mid-1960s, private saving began to trend downward. 

31 Moreover, the introduction of actuarially fair insurance schemes - 
can raise life-time welfare if individuals are risk averse. This 
welfare effect may raise consumption and reduce saving. 



- 16 - 

various other types of insurance-- including unemployment insurance, dis- 
ability insurance, and health insurance--have substantially improved in 
the post-war period. These improvements may also have reduced precau- 
tionary saving. 

Most of this growing insurance has been provided by the public sec- 
tor through social programs, such as Medicare, which covers health care 
for the elderly, and Medicaid, which pays for the health care of low- 
income individuals, A/ both introduced in the mid-1960s. Health care 
spending through these programs has increased to almost 2.5 percent of 
GNP. 

Some factors mitigate the adverse effect of improved insurance 
schemes on precautionary saving. First, in the past the extended family 
had provided implicit insurance, z/ and to the extent that expanding 
explicit insurance schemes have replaced such implicit insurance mecha- 
nisms, they may not have reduced the need for precautionary saving. 
Second, rising costs of health care raised the need for precautionary 
saving. In fact, despite the increasing share of medical expenses 
covered by insurance schemes, the income share devoted to uninsured 
health care has not declined (see, e.g., Summers and Carroll 
(1987a)). 3/ - 

On balance, expanding public insurance schemes are Likely to have 
reduced national saving despite some offsetting factors, especially 
because the public sector has failed to increase its saving in order 
to offset the adverse effects of its insurance programs on private 

L/ According to Kotlikoff (1986), the availability of Medicaid may 
substantially reduce savings of lower-income groups. For middle-income 
and upper-income households, in contrast, health expenditures still 
represent a major uninsured risk, thereby inducing significant precau- 
tionary savings by these income groups. 

2/ See, for example, Kotlikoff and Spivak (1981). 
3/ Feldstein (1986) argues that both improved social insurance and 

tax arrangements favoring private health insurance played a major role 
in raising health care costs by increasing demand for health services 
and reducing competitive pressures to keep medical costs down. As 
regards tax incentives, employer payments for health insurance are 
deductible for corporate tax purposes but are not included in the 
taxable income of employees. This tax rule, which reduces annual tax 
collections by about $30 billion, according to official estimates, 
substantially reduces the after-tax cost of purchasing health insur- 
ance. Through this provision, the tax system subsidizes precautionary 
private savings while at the same time distorting the allocation of 
private savings. 
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saving. 11 In effect, 
real caprtal formation. 

a claim on future taxpayers was substituted for 

4. Demographic trends 

According to the Life cycle model, the aggregate saving ratio 
depends on a number of demographic variables. One of these factors is 
the age distribution of households because individual household saving 
ratios tend to vary with the age of the households. Households in the 
20 to 35 year age group typically save a lower share of their disposable 
income than older households who have not yet retired. 2/ This differ- 
ential saving behavior arises because the members of the younger age 
group have not yet reached their peak earning levels while they spend 
more on child rearing and on durable goods. The coming of age of the 
baby boom generation has increased the population share of the 20 to 35 
year age group during the past two decades, thereby tending to depress 
aggregate personal saving. At the same time, the population share of 
retired households, which are also characterized by relatively low sav- 
ing rates, has risen as well. This trend reinforced the adverse effects 
of the changing age distribution on total private saving. 

Empirical studies suggest that the changing age composition of the 
population has significantly reduced aggregate saving over the past 20 
years. Montgomery (19861, for example, estimates that the increasing 
population share of the 25 to 35 year age group accounts for about a 
quarter of the decline in the personal saving rate during the 1975-82 
period. Hendershott and Peek (1987) find that the rising share of the 
age group of 65 years and older significantly depressed saving between 
1953 and 1982. These empirical estimates need to be interpreted with 
care, however, because the demographic variables may capture effects of 
other, omitted, variables. According to Summers and Carroll (1987a1, 
the variation in saving rates and income shares received by different 
age groups is insufficient to explain very Large changes in aggregate 

lf Other government programs that support higher education and home - 
ownership may also replace private saving, and, if public saving is not 
increased, reduce nationaL wealth accumulation. These effects on pri- 
vate saving illustrate an important point: the national saving effects 
of public expenditures are not Limited to their budgetary costs and 
their direct effect on the budget deficit. Even if the Government 
prevents public expenditures from increasing the fiscal deficit through 
raising taxes, expenditures may depress national saving by reducing 
private saving. It may be noted that those public expenditures that may 
tend to reduce private saving, such as public retirement and disability 
programs, unemployment insurance, student aid, and housing assistance, 
account for much of the growth of public spending over the past 20 
years. 

2/ According to the 1984 consumer expenditure survey, personal 
savings rates varied between -17 percent for the 18-24 age group and 
13 percent for the 55-64 age group. 
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saving rates. Furthermore, other demographic factors may act to 
(partly) offset the negative saving effect of the changing age composi- 
tion. For example, the increase in life expectancy and the decline in 
the retirement age raise the need for retirement saving because these 
factors lengthen the expected retirement period. 

Other demographic variables affecting total personal saving are 
family size and the female participation rate in the labor force. As 
fertility fell, the average family size has been declining over the 
previous years. This development reduced the need to save for bequests, 
including implicit bequests in the form of expenses for child rearing 
and education (see, e.g., Boskin (1986)). Some studies (see, e.g., 
Sturm (1983)) have argued that the rising female participation rate 
contributed to the decline in saving both by increasing the access to 
consumer credit and by reducing the variability of incomes. lf - 

5. More efficient and integrated capital markets 

Capital market imperfections reduce the availability of credit to 
certain sectors or segments of the population. These imperfections, 
therefore, limit the ability of young households to smooth their life- 
time consumption by borrowing, thereby increasing aggregate saving. In 
addition, they raise target saving for the purchase of major consumer 
durables by forcing households to finance these purchases by accumulat- 
ing a sizable down payment rather than by borrowing. If capital markets 
develop and become more efficient, some of the restrictions on borrowing 
are relieved and, consequently, aggregate saving may decline. 2/ The 
size of the decline may be substantial during a transition perTod when 
liabilities adjust to a new structure of capital markets. 

Several studies have attributed some of the decline in the personal 
saving rate over the past decades to increased credit availability for 
households. 2/ Consumers have been taking on an increasing amount of 
debt. As a ratio of disposable income, consumer and mortgage credit 
have risen by about 50 percent since the mid-1950s. At the same time, 
the average down payment for first-time home buyers has fallen relative 
to median family income. 

lf The latter factor reduced the need for precautionary saving. 
?/ To the extent that more efficient capital markets raise rates of 

returns on financial assets, savers may raise their level of saving. 
More importantly, they may increase the share of financial assets in 
their portfoLios. These positive effects on the accumulation of finan- 
cial assets may (partly) offset the increase in financial liabilities. 
However, more efficient insurance markets are likely to decrease precau- 
tionary saving. See Hubbard and Judd (1986) and subsection V.3. 

31 See, for example, OECD (19791, Bosworth (19811, Sturm (19831, and 
Summers and Carroll (1987a). 
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The increasing international integration of financial markets may 
have made a one-time contribution to the continued decline of the 
personal savings rate during the 1980s. The Japanese liberalization of 
capital outflows allowed U.S. individuals and corporations as well as 
public entities to borrow at lower after-tax interest rates than would 
have been the case if Japanese savings had not been made available to 
world capital markets. l/ - 

The process of corporate restructuring in the 1980s which has 
produced windfall gains for households is another channel through which 
financial innovation may have influenced saving behavior. To the extent 
that these windfall gains boosted consumption, they may have contributed 
to a decline in personal saving. Hatsopoulos, Krugman and Poterba 
(1989) find this effect to be quite Large, although the relevant coeffi- 
cient is not statistically significant at conventional levels. Fries 
(1989) finds statistically significant effects of this kind, but of 
smaller economic magnitude. 

6. The role of real after-tax interest rates 

The importance of changes in real after-tax interest rates in the 
determination of household consumption and saving in the United States 
has long been a matter of controversy. At a theoretical level, two 
period life cycle models indicate the existence of potentially offset- 
ting income and substitution effects. Summers (1981) proposed that in a 
realistically formulated multi-period life cycle model, a large positive 
interest elasticity of saving was likely. Evans (1983a) countered by 
noting that Summers’ results stemmed in part from a restrictive choice 
of parameters, and added that the incorporation of a bequest motive made 
a negative interest elasticity of saving plausible. At the empirical 
level, some studies (for example, Boskin (1978)) have suggested a sig- 
nificant positive effect of real after-tax interest rates on household 
saving while others (for example, Friend and Hasbrouck (1983)) indicate 
an effect close to zero. Overall, no consensus appears to exist on the 
magnitude or significance of the effect. 

7. The role of inflation 

As noted in subsection 111.4, inflation raises some issues of 
measurement. Inflation may also affect saving by reducing the real 
after-tax rate of return. However, inflation may raise personal saving 
through several other channels. In particular, personal saving may rise 
in an inflationary environment if consumers mistake nominal for real 
price increases (see, e.g., Deaton (1977)). Furthermore, when inflation 
raises uncertainty regarding future incomes, risk-averse househoLds 
may save more (see, e.g., Sandmo (1970)). Inflation may also reduce 

l/ Such liberalization can result in sizable capital flows during the 
transition to a new stock equilibrium. For a description of the 
Japanese liberalization measures, see Fukao (1988). 
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consumption of indebted households who face liquidity constraints 
because the inflation premium in nominal interest rates forces these 
households to accelerate the repayment of their real debt. Indeed, 
assuming a fixed real after-tax return, most empirical studies find that 
inflation significantly raises saving. 11 - 

VI. An Empirical Analysis of Personal Saving 

As noted in Section II, the personal saving rate in the United 
States has been very low in the last several years by comparison with 
earlier decades. In 1987 and 1988, it averaged 3 l/2 percent of dis- 
posable income compared with just over 7 percent from 1950 to 1979 
(Table 1). This section presents results from a simple empirical 
framework designed to assess the magnitude of some of the main influ- 
ences on U.S. personal saving in the 1980s. 

1. Estimation 

According to the conventional permanent income/Life cycle hypothe- 
sis, aggregate consumption should be related to labor income and wealth, 
with a possible role also for real rates of return. In most empirical 
applications, personal disposable income is used as a proxy for Labor 
income. The coefficients on income and wealth in aggregate equations in 
principle need not be constant but rather may themselves evolve gradu- 
ally over time in response to demographic developments and other struc- 
tural changes. 

In the simple empirical framework to be presented below, the under- 
Lying Long-run relationship reflects the life cycle/permanent income 
approach, while a more agnostic view is taken of short-run adjustments 
around the Long-run relationship. A flexible distributed lag model is 
estimated, using a testing down procedure that drops statisticaLLy 
insignificant higher order Lags. The underlying approach is in the 
tradition of the error correction models pioneered by Hendry and 
others. 2/ This approach has proven particularly fruitful in gener- 
ating models consistent with observed data patterns and yet embodying 
the long-run relationships implied by economic theory. 

Much previous empirical research on U.S. consumption and saving has 
estimated separate equations for pure consumption and spending on con- 
sumer durables, which were then Linked in a small model. However, in 
this paper, consumer spending is modeled as an aggregate, without sep- 
arate specifications for nondurables and services, and durable goods. 
Darby, among others, has argued that an overall consumer expenditure 

l/ For saving in the United States, see Blinder and Deaton (1985) 
and Montgomery (1986). For other industrial countries, see Dean et al 
(1989). 

2/ See Davidson et al (19781, Hendry et al. (1984), and Hendry (1986). 
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function may better represent the data and have superior predictive 
power compared with a disaggregated approach. lf - 

The results from estimating an aggregate equation for consumer 
spending are presented below. 

A Log C = -0.379 log Cwl + 0.310 log Ysl + 0.041 log Wm2 
(5.6) (5.7) (2.1) 

+ 0.374.A log Y + 0.069.A Log Wml 
(5.9) (3.9) 

- 0.0024.PIPC-l - 0.00190 RBl 
(5.9) (3.9) 

- 0.00122.N20-l- 0.00195.N2065-l 
(2.4) (2.9) 

+ 0.01272.N65-l 
(3.1) 

ii2 = 0.471; SE = 0.0053 

The equation was estimated by OLS on quarterly data from 1960 (1) to 
1988(4). Notation is as follows: 

C = real per capita consumer spending z/ 

Y = real per capita disposable income 2/ 

W = real per capita household net worth 2/ 

PIPC = four-quarter rate of inflation in terms of the consumption 
deflator 

R = real after tax interest rate (defined as one minus a 
marginal tax rate 3/ times the three-month Treasury bill 
interest rate less-PIPC) 

lf See Darby (1975 and 1977178). 
T/ Deflated by the implicit deflator for consumer spending and 

population. 
3/ The time series for the marginal tax rate was the average margina 

tax rate for a four person family on median family income, provided by 
the Office of Tax Analysis, U.S. Treasury. 
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N20 = the percentage share of the population below age 20 

N2065 = the percentage share of the population between the ages of 
20 and 65 

N65 = the percentage share of the population over the age of 65 

Log denotes natural logarithm; R2 the adjusted coefficient of 
determination; SEE is the standard error of the equation; figures in 
parentheses are t-statistics and A denotes first difference. 11 - 

Noteworthy features of the estimated equation (beyond the statisti- 
cal significance of the income and wealth terms) are the strong statis- 
tical significance of the inflation rate, the real rate of interest, and 
the demographic terms. 2/ Attempts were made to allow for an effect 
from the stock of consumer durable goods, but the variable did not enter 
significantly and was dropped. The estimated equation satisfies a range 
of diagnostic tests relating to serial correlation, heteroskedasticity, 
and non-normality of the error terms. When a standard Chow test of 
parameter stability was conducted, comparing the equation estimated on 
the period through 1980 to that estimated on the fuLL sample through 
1988, the hypothesis of parameter stability was not rejected. 3/ - 

The long-run relationship which can be derived from the estimated 
equation is as follows: 41 

lf The equation was estimated in both PC-GIVE and AREMOS. The diag- 
nostic tests were performed in PC-GIVE while the simulation results 
(reported later) were generated in AREMOS. All data were taken from DR1 
data banks in June 1989. 

2/ In alternative estimated equations, not reported here, the term 
covering the population share between the ages of 20 and 65 was sub- 
divided further without a major effect on the thrust of the results. 

3/ The calculated F-statistic was 1.08, distributed with (32,741 
degrees of freedom; this is not significant at 5 percent. When a Chow 
test of coefficient stability was performed with the split in mid-1974-- 
dividing the sample into equal halves--again the hypothesis of parameter 
stability was not rejected. The Chow test is known to be of Low power 
and passing such a test-- though a necessary requirement for stability-- 
is not sufficient to rule out the possibility of a break in behavior. 

4/ By setting the difference terms to zero to obtain a steady state. 
If-the difference terms are set to their average values over the sample 
instead, a small constant enters the Long-run relationship. 
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log c = 0.819.log Y + 0.108.log W 

- 0.0063.PIPC - 0.0050.R 

- 0.0032.N20 - 0.0051.N2065 

+ 0.034.N65 (1) 

As a final step, the long-run relationship (from equation (1) 
above) was re-entered for estimation, to make the error-correction 
mechanism more transparent. The estimated equation was as follows: 

A log C = - 0.381 (log Gel - log Czl) 
(9.4) 

+ 0.069.A log Wml 
(2.8) 

+ 0.376.A log Y 
(8.2) 

ii2 = 0.504; SE = 0.0051; 

Sample period 1960 (1) to 1988 (4). 

Notation is as before and in addition C* is the fitted value in the 
derived long-run relationship (equation (1) above). The error correc- 
tion term represents the gap between actual consumer spending last 
period and its long-run value. The estimated coefficient on this term 
(-0.34) indicates the proportion of the discrepancy in the previous 
period likely to be corrected in the current period. 

The coefficients on income and wealth in the long-run equation can 
be directly interpreted as elasticities, while those on inflation and 
the real rate of interest are semi-elasticities. The inflation coeffi- 
cient implies that a 1 percentage point increase in the steady state 
inflation rate is likely to lead to 0.6 percent long-run decline in con- 
sumption compared with what it would otherwise have been; this result 
would in turn imply an increase in the saving rate by about l/2 percent- 
age point in the long run. L/ 

lf The coefficient on the real interest rate is very similar in size 
to-that on the inflation rate. This may imply that consumption depends 
on nominal rates of return without much of an independent role for real 
rates of return and inflation. This finding is similar to that in 
Blinder and Deaton (1985). 
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The coefficient on the real rate of interest indicates that a per- 
manent 1 percentage point permanent rise in the real after-tax rate of 
interest would reduce consumption by 0.5 percent relative to its level 
otherwise, which in turn would Lead to a rise in saving of about 0.5 
percent of disposabLe income in the long run. The demographic variables 
are linked by an identity (they sum to 100 percent). The strong signif- 
icance of the coefficient on the share of the population over the age of 
65 could reflect more than pure demographic effects. For example, the 
increased share of disposable income accruing to older househoLds-- 
partially stemming from demographic effects but also from increased 
generosity of the social security system--could well exert a depressing 
effect on the saving rate, and might be picked up by this population 
term. Such effects are inevitably difficult to separate empirically. A/ 

2. Simulation results 

The consumer expenditure equation was linked with identities to 
yield a simple model of personal saving for simulation purposes. 21 The 
model was then used for several illustrative simulation experiments. 
First, a baseline simulation was conducted over the period from 1970-88, 
to examine tracking performance. Then, several counterfactual experi- 
ments were conducted to examine the contributions of movements in the 
various explanatory variables in the 1980s. 3/ - 

The results of the baseline and alternative simulations are pre- 
sented in Table 6. The framework tracks the decline in the personal 
saving rate in the first half of the 1980s reasonably well, predicting a 
fall from an average 8 percent of disposable income in the 1970s to 
3 l/2 percent in the last three years (1986-881, compared with the move- 
ment from 8 percent to 3 3/4 percent of disposable income that actually 
occurred (columns (1) and (2) of Table 6). However, the saving rate was 
underpredicted by over l/2 percentage point of disposable income in 1987 
and 1988. 

In the 197Os, household wealth was Low as a ratio to disposable 
income, in part because of the depressed state of the stock market. In 
the first counterfactual simulation, household wealth in the 1980s was 
taken to average 4.17 times disposable income (the average ratio from 
the 1970s) to examine the effect of more robust wealth performance in 

l! See also Evans (1983b). 
11 The implicit deflator for consumer spending, disposable income, 

and the wedge between disposable income, consumer spending and saving 
(interest paid by consumers to business and personal transfers to for- 
eigners) were all assumed exogenous at actual_ values, unless otherwise 
stated in the simulation. 

31 The counterfactual simulations were static in the sense that feed- 
back from saving to wealth was not incorporated. However, they were 
dynamic in the respect that for simulation purposes Lagged consumer 
spending was treated as endogenous. 
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the 1980s. l/ According to the simulation results, the increase in the 
wealth/income ratio in the 1980s led to a reduction in the personal 
saving rate, with the magnitude of the effect ranging between l/2 and 
2/3 percentage points in the years 1986-88 (column (4) of Table 6). 

In the next simulation experiment, the steady state inflation rate 
(in terms of the implicit deflator for consumer spending) in the 1980s 
was held fixed at 6.7 percent (its average value in the 197Os), compared 
with its actual path which showed a decline from over 10 percent in 1980 
to the neighborhood of 4 percent in 1987 and 1988. 21 According to 
these results, the high inflation in the early 1980s compared with the 
1970s contributed positively to the personal saving rate, while a lower 
inflation more recently than in the 1970s subtracted from personal 
saving-- by an average 2 percent of disposable income in 1986-87, and by 
1 l/4 percent of disposable income in 1988 (column (5) of Table 6). 

In the 1970s the real after-tax interest rate averaged -1.7 percent 
compared with an average plus 1.6 percent from 1980 to 1988. 31 The 
next simulation experiment held the real interest rate fixed at -1.7 
percent in the 1980s. The results indicate that higher interest rates 
in the 1980s may have prevented the household saving rate from falling 
by more than it actually did. According to the simulation, the fact 
that real interest rates were higher in the 1980s than in the 1970s 
boosted the saving rate by 1 l/2 percentage point on average during 
1986-88 (column (6) of Table 6). 

In the 197Os, persons under age 20 represented 37 percent of the 
U.S. population, while those between the ages of 20 and 65 comprised 
53 percent, and those aged 65 and over made up the remaining 10 percent. 
In the period 1980-88, the population share of the 65 and over group 
rose to 11 percent, that under age 20 fell to 32 percent, and the middle 
group share increased to 57 percent. In the simulation experiment 
reported here, the demographic shares were held at their average values 
of the 197Os, while other variables kept their actual vaLues. 4/ - 

l/ From 1980 to 1988, household wealth averaged 4.38 times disposable 
income. 

21 The experiment assumed that the inflation was fully foreseen so 
that real income, real wealth, and real interest rates equalled histori- 
cal values. 

31 As noted earlier, defined here as one minus a marginal tax rate 
times the three-month Treasury bill interest rate, less the four-quarter 
percentage change in the consumer spending deflator. 

41 This experiment is admittedly somewhat artificial since demo- 
graphic shifts do not work independently of propensities to consume out 
of income and wealth but rather should lead to gradual movements in 
these coefficients over time. 
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According to the results, changes in demographic structure-- 
especially the increasing proportion of the population over age 65 
which has the Largest estimated coefficient--contributed to a substan- 
tial decline in the household saving rate in the 198Os, with the magni- 
tude of the effect drifting upward over time (column (7) of Table 6). 
By the last three years (1986-881, the household saving rate was on 
average 4 l/2 percentage points of disposable income lower than had 
the average demographic structure from the 1970s remained in place. 

As with all empirical research, the results just presented are 
model specific. According to the empirical results presented, the 
largest contributing factor to the decline in the personal saving 
rate from an average 8 percent of disposable income in the 1970s to 
3 314 percent in the last three years is a change in the demographic 
structure-- especially the rise in the share of the population over the 
age of 65. Demographic movements accounted for a decline in the savings 
rate of 4 l/2 percentage points. A higher wealth/income ratio in 
1986-88 compared with the 1970s subtracted about l/2 percentage point 
from the saving rate; the lower inflation rate in 1986-88 subtracted 
1 l/2 percentage points compared with the 197Os, while the higher after- 
tax real interest rate was associated with the savings rate being 1 l/2 
percentage point higher in 1986-88 than otherwise. 

VII. Conclusions 

In the period 1986-88, the U.S. net national saving rate averaged 
just over 2 percent of NNP, compared with 8 l/4 percent during 1950-79. 
The lower national saving rate was associated with a pronounced deteri- 
oration in public saving and a marked decline in net private saving, 
with the Latter stemming primarily from a fall in the personal saving 
rate. Of course, it can be argued that national accounts measures of 
saving may be flawed in several ways. However, even after various 
adjustments are made to allow for alternative approaches to measuring 
saving, the central conclusions emerge unscathed, namely that declines 
in both gross and net personal savings rates have contributed impor- 
tantly to the observed reductions in national saving rates. 

No single theoretical framework appears able to explain by itself 
personal saving behavior. An eclectic approach relying on several 
strands of theory-- including Keynesian factors, a life cycle approach, 
precautionary, target and bequest motives--may be more promising. 
Empirical studies generally suggest that improvements in wealth posi- 
tions associated with the rising values of the stock market and housing 
have been an important factor behind the declining trend in personal 
saving. More generous social security pensions, improved public and 
private insurance and larger government programs supporting higher 
education and home ownership may also have lowered national saving by 
reducing the need for personal saving. Furthermore, the changing age 
structure of the population and lower inflation may also have reduced 
the personal saving rate. Several studies have also attributed some 
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of the decline in the personal saving rate to more efficient capital 
markets, which have reduced the need for target saving for the purchase 
of consumer durable goods. Available studies provide no consensus on 
the empirical importance of after-tax interest rates in the determina- 
tion of personal saving, with results ranging from essentially zero 
significance to an important positive effect. 

A simple empirical assessment suggested that demographic factors 
had played a particularly important role in the decline in the personal 
saving rate, while an improved wealth position and the decline in infla- 
tion in the 1980s were also significant. The increase in real after-tax 
interest rates in the 1980s appeared to have moderated the fall in the 
personal saving rate. 
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Table 1. United States: Saving and Investment, 1950-88 

1950-59 1960-69 1970-79 1980 1981 1982 1983 1984 1’185 1986 1987 1988 

(In percent of NNP) 

Net national savings 9.1 8.6 7.9 5.8 6.4 2.3 2.2 
Net private savings 8.2 8.9 8.9 7.2 7.5 6.2 6.5 

Personal savings 5.2 5.1 6.2 5.6 5.9 5.5 4.3 
Corporate savings 3.1 3.8 2.7 1.6 1.6 0.7 2.2 

Net public savings -0.1 -0.3 -1.1 -1.4 -1.1 -4.0 -4.3 
State and local surplus *.3 -- n.9 1.1 1.3 1.3 1.6 
Federal surplus 0.1 -0.3 -1.9 -2.5 -2.4 -5.2 -5.8 

Total net investment 8.2 7.7 7.6 
plant and equipment 3.4 3.7 3.7 
Residentfal construction 3.u 2.9 3.0 
Inventory accumulation 1.0 1.1 0.9 

6.2 2.3 3.5 
3.6 2.4 1.5 
1.7 o.u 2.2 
0.9 -0.9 -0.2 

Saving-investment surplus 
National saving-investmnt 

surplus 
Private savJng-investment 

surnlus 

-f-J. 1 

- 

0.8 

1.1 

0.7 

n. 3 

1.3 

0.3 

5.5 
3.7 
2.2 

-0.3 

0.3 

1.7 

0.5 

0.2 

1.3 

0.4 

- 

3.9 

- 

12.1 
14.1 
17-h 

9.5 
8.1 

-3.5 

-3.7 

-1.3 

3.0 

-1.1 Net foreign investment 0.1 

Memorandum items 
Capital consumption allowances 
Gross national saving 
Gross private saving 

Gross personal saving l/ 
Gross corporate savj na-2/ 

- Gross public saving 

Kational saving measured by 
changes in wealth 3/ - 

Personal savings rates 
National accounts hasis 
Flc~ of funds basis 

(In percent of GVP) 

8.7 8.4 9.6 11.1 11.4 
16.1 16.3 16.7 16.2 17.1 
16.2 16.6 17.6 17.5 18.0 

8.7 8.3 9.5 9.5 9.7 
7.4 8.7 8.1 8.0 8.3 

-0.1 -0.3 -1.0 -1.3 -1.0 

11.6 9.7 7.4 12.8 -0.1 

4.6 
7.7 
4.9 
2.8 

-3.1 
1.9 

-5.1 

7.4 
2.7 
2.7 
2.0 

2.7 
6.4 
3.5 
2.9 

-3.7 
1.8 

-5.5 

5.9 
2.9 
2.6 
0.3 

1.7 1.7 2.9 
5.6 4.4 5.2 
3.3 2.5 3.3 
2.2 1.9 1.8 

-3.8 -2.7 -2.2 
1.7 1.3 1.1 

-5.5 -4.0 -3.3 

5.3 5.3 5.4 
2.1 1.8 . . . 
3.1 2.9 . . . 
0.2 0.6 0.h 

-2.9 -3.1 

0.3 O.h 

-2.7 -3.2 

-3.6 -3.5 

0.2 -n.!-J 

-3.6 -3.7 

-2.4 

-0.2 

-2.7 

11.6 11.o 10.9 10.9 10.8 10.5 
13.6 15.1 13.3 12.4 12.2 13.2 
17.4 17.9 16.6 15.8 14.7 15.1 

8.4 9.6 7.3 7.1 6.3 6.9 
9.0 9.2 9.2 8.8 8.4 8.2 

-3.8 -2.8 -2.3 -3.4 -2.4 -2.n 

1n.4 1.9 

6.1 
9.4 

13.9 10.5 

4.1 
5.h 

5.9 . . . 

4.7 
. . . 

(Jn percent of personal disposable income) 

6.8 6.7 8.0 7.1 7.5 6.A 5.4 
8.2 7.R 9.7 8.4 R.4 IO.4 7.9 

4.4 
6.1 

3.2 
4.0 

Sources: l!ntted States Department of Commerce, National Income and Product Accounts; and Federal Lesrve Doaca, rlow 
of Funds Accounts. 

l/ Net personal saving plus noncorporate capital consumption allowances. 
?/ Net corporate saving plus corporate capital consumption allowances. 
T/ The figure for each year was computed as the ratio of the change in the sum of household and government net worth 

to-GNP. Decade averages were computed as the average of the ratios for indfvidual years. Data were reported in 
Bradford (1989). 
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Table 2. United States: Various Measures of Net National 
Saving Rates, Selected Years 

(In percent of NNP) l-1 

1950 1960 1970 1980 1985 

NIPA measure 11.7 8.2 6.2 7.7 4.7 

Including public nonmilitary 
investment in fixed 
reproducible capital 13.2 10.6 8.2 8.5 5.5 

Including public nonmilitary 
investment in fixed 
reproducible capital and 
consumer durables 14.6 10.9 8.8 8.7 7.0 

Source: M. Boskin, M. Robinson, and A. Huber (1989). 

l! NNP has been adjusted to include the value of imputed asset 
services. 



Table 3. United States: Composition of National Saving 

(In nercent of NNP) 

1951-55 1956-60 1961-65 1966-70 1971-75 1976-80 1981-86 1951-86 

Net public savings 
NIPA 
Inflation adjusted 

-0.5 -0.2 -0.4 -0.6 -1.3 -0.9 -3.3 -1.1 
0.3 1.1 0.4 0.9 1.1 1.7 -1.7 0.4 

8.1 8.3 9.0 8.9 9.3 8.3 6.7 8.3 
7.2 7.0 8.1 7.3 7.0 5.8 5.3 6.7 

Net private savings 
NIPA 
Inflation adjusted 

5.1 5.2 5.0 5.4 6.7 5.5 4.6 5.4 
4.5 4.5 4.2 4.5 5.6 3.9 3.2 4.3 
3.6 3.0 3.2 2.2 1.7 -0.6 0.5 1.8 

” 
0 

I 

Net personal savings 
NIPA 
Pension adjusted 
Inflation adjusted 

Net corporate savings 
NIPA 
Pension adjusted 
Inflation adjusted 

3.1 3.0 3.9 3.5 2.6 2.8 2.1 3.0 
3.7 3.8 4.8 4.4 3.7 4.4 3.5 4.0 
3.7 3.9 4.9 5.0 5.3 6.4 4.8 4.9 

Source: Lawrence Summers and Chris Carroll (1987a). 

. 
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Table 4. Personal %wii Patios and Stock ‘larket capital Sains, 19W)-R~ 1/ - 

(As a percent of personal disposable income) 

nouseholds’ Portfolio 
Distribution 2/ in 1985 

19@ Tnstitutional 
lSr%J 1981 1982 1983 1984 1985 1986 1986 Fquities Ponds Tnvestment 

llnitec! States 
Pe r-sow12 savinq 
Capital gains 
Silm of persona! 

saving and 
capital ,wins 

.Tanan 
Persona! savi ny 
rapitnl qai ns 
Sum of personal 

saving and 
capital p;ajns 

Grmsnv 
Personal saving 
Capital ,qajns 

Sum of personal 
saving and 
canital grins 

United Kingdcxn 
Pe rsona I savi n< 
Capital pains 
Sum of personal 

savin,q and 
car,itaI oains 

7.1 7.5 

15.9 -1.1 

2.3.n 6.4 

17.9 18.2 
0.8 1.1 

1n.7 13.3 

14.n 14.3 
- 3.3 

14.0 lb.5 

14.2 13.0 
6.0 0.8 

m7 - . . . 13.8 

6.5 5.4 
6.5 7.4 

13.3 12.5 

16.5 16.3 
0.6 4.4 

17.1 20.7 

13.9 12.2 
0.7 1.1 

14.2 13.3 

12.2 10.5 
4.PS 6.2 

17.3 16.7 

6.1 4.5 4.3 6.0 

2.8 13.2 13.1 8.? 

8.9 17.7 17.4 14.2 

lh.? 16.0 16.4 16.8 
3.3 1.6 10.6 3.2 

19.3 17.6 27. n 20.0 

12.8 12.7 13.4 13.4 
n.4 3.2 1.3 n.9 

1.3.2 15.3 14.7 14.3 

In.5 9.2 7.5 1.1.0 
6.1 7.9 6.1 4.8 

X.6 11.1 L3.6 L5.9 

IP 

12 

6 

11 

10 

8 

15 

& 

14 

17 

17 

41 

Sources: nF, Glorld Fcnnomic ?ltlwk, .April 19FR; snl Rank for Tntematinnal Settlements, Fiftpqeventh 

Annual Peport, .Tune 1987. 

1/ Capital eains include onlv pains on Pnuity he1-l di rectT.y. Thev exclr~I~ ,qins cm holdin,qs thrcqh 

pension funds. 

21 As a prmortion of w-oss financia - .l assets. 
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Table 5. Relative Income of the Elderly and Nonelderly, 
Selected Years, 1950-85 

Year 

Ratio of Median 
Incomes l! 

Men Women 

Ratio of Social Security 
Poverty Payment-Income 
Rates 21 Ratio 31 - 

1950 0.35 0.49 
1955 0.34 0.46 
1960 0.34 0.44 
1965 0.33 0.44 

1970 
1975 
1980 
1985 

0.35 0.43 
0.41 0.55 
0.42 0.67 

. . . . . . 

. . . 

. . . 
1.7 41 
2.1 El 

2.2 
1.3 
1.2 
0.9 

0.02 
0.05 
0.26 
0.27 

0.30 
0.37 
0.40 
0.40 

Source: Lawrence Summers and Chris Carroll (1987a). 

l/ Median income of the elderly divided by median income of the 
nonelderly. Data for odd years are average of preceding and following 
even-year data. 

21 Poverty rate of the elderly divided by poverty rate of the 
nonelderly. 

31 Ratio of average socia - 
capita disposable income. 

4/ Data are for 1959. 
51 Data are for 1966. - 

1 security payment per e lderly person to per 



Table 6. Saving Rates and Simulation Results 11 - 

(In percent of disposabLe income) 

Household Contribution From 41 
Saving Rate Change Real After-Tax Demographic 

Actual Baseline 21 from 1970s 31 Wealth Inflat ion Interest Rates Variables - - 

1970-74 8.5 8.2 
1975-79 7.5 7.8 
1980 7.1 6.9 
1981 7.5 7.5 
1982 6.8 6.8 
1983 5.4 5.7 
1984 6.1 6.2 
1985 4.1 5.0 
1986 4.0 4.2 
1987 3.2 2.7 
1988 4.2 3.5 

. . . . . . . . . . . . . . . 

. . . . . . . . . . . . l . . 

-1.1 -0.1 1.2 -- -0.8 
-0.5 -0.6 1.9 0.6 -2.2 
-1.2 -0.4 0.6 1.6 -2.6 
-2.3 -0.6 -0.8 1.7 -3.0 
-1.8 -0.3 -1.5 2.2 -3.2 
-3.0 -0.2 -1.8 2.3 -3.6 
-3.8 -0.5 -2.0 2.0 -4.0 
-5.3 -0.8 -2.1 1.6 -4.5 
-4.5 -0.5 -1.3 1.1 -4.6 

I 

W 
W 

I 

11 The simulation results employ the empirical framework developed in Section VI (page 21). 
?/ From a simulation with all explanatory variabLes at actual historical values. 
?il Difference between the baseline simulation for the given year and the average for 1970s. 
Z/ Difference between the baseline simulation and a simulation with the given explanatory variable at its 

1970s average. In the case of wealth, the wealth/income ratio is held at its 1970s average. 



- 34 - 

References 

Aaron, H., Economic EfEects of Social Security (Brookings Institution, 
Washington, D.C., 1983). 

Ando, A., and F. Modigliani, "The Life Cycle Hypothesis of Saving: 
Aggregate Implications and Tests," American Economic Review (March 
1963), pp. 55-84. 

Auerbach, A.J., and L.J. Kotlikoff, "An Examination of Empirical Tests 
of Social Security and Savings," NBER Working Paper No. 730 
(Cambridge, Massachusetts: National Bureau of Economic Research, 
August 1981). 

, Dynamic Fiscal Policy (Cambridge University Press, Cambridge, 
Mass., 1987, Chapter 7). 

Bank for International Settlements, Fifty Seventh Annual Report (Basle), 
June 1987. 

Barro, R.J., "Are Government Bonds Net Wealth?" Journal of Political 
Economy, Vol. 82 (19741, pp. 1095-117. 

Bernheim, D., "Ricardian Equivalence: An Evaluation of Theory and 
Evidence," in NBER Macroeconomic Annual 1987, ed. by S. Fischer 
(Cambridge, Mass., 1987). 

, and J. Shoven, "Pension Funding and Saving," NBER Working Paper 
No. 1622 (Cambridge, Massachusetts: National Bureau of Economic 
Research, May 1985). 

Blades, D.W., and P.H. Sturm, 'The Concept and Measurement of Savings: 
The United States and Other Industrialized Countries," in Saving and 
Government Policy, Federal Reserve Bank of Boston (Boston, FRBB, 
1982). 

Blinder, A.S., and A. Deaton, "The Time Series Consumption Function 
Revisited," Brookings Papers on Economic Activity (19851, 
pp. 465-521. 

Boskin, M.J., "What do We Know about Consumption and Saving, and What 
are the Implications for Fiscal Policy?" American Economic Review, 
Vol. 78 (May 1988), pp. 401-07. 

Boskin, M.J., "Taxation, Saving and the Rate of Interest," Journal of 
Political Economy, Vol. 86, Part 2 (April 19781, pp. S3-S27. 

, and L.J. Kotlikoff, "Public Debt and United States Saving: A New 
Test of the Neutrality Hypothesis," Carnegie-Rochester Conference 
Series on Public Policy, Vol. 23 (1985), pp. 55-86. 



- 35 - 

, and L.J. Lau, "An Analysis of Postwar U.S. Consumption and 
Savings Behavior, Parts I and II,' National Bureau of Economic 
Research Working Papers, 2605 and 2606, Cambridge, Massachusetts, 
June 1988. 

, and J.M. Roberts, "A Closer Look at Saving Rates in the United 
States and Japan" (Am erican Enterprise Institute, Washington, D.C., 
1986). 

, M.S. Robinson, A.M. Huber, "Government Saving, Capital Formation 
and Wealth in the United States, 1947-85," NBER Working Paper 
No. 2352 (Cambridge, Massachusetts: National Bureau of Economic 
Research, August 19871, and reprinted in R. Lipsey and H. Tice 
(editors), The Measurement of Saving and Wealth, University of 
Chicago Press, 1989, pp. 287-356. 

Bosworth, B.P., Tax Incentives and Economic Growth, The Brookings 
Institution, Washington, D.C. (1981). 

Bovenberg, A.L., "Tax Policy and National Saving in the United States: 
A Survey," National Tax Journal, Vol. 48 (June 19891, pp. 123-38. 

Bradford, D., "Market Value vs. Financial Accounting Measures of 
National Saving," NBER Working Paper No. 2906 (Cambridge, 
Massachusetts: National Bureau of Economic Research, March 1989). 

Chow, C.C., "Tests of Equality Between Sets of Coefficients in Two 
Linear Regressions,' Econometrica, (July 19601, pp. 591-605. 

Corker, R., 0. Evans, and L. Kenward, “Tax Policy and Business 
Investment in the United States: Evidence from the 198Os," Staff 
Papers, International Monetary Fund (Washington), (March 19891, 
pp.31-62. 

Darby, M., "Postwar U.S. Consumption, Consumer Expenditures and Saving,” 
American Economic Review, Vol. 65 (May 19751, pp. 217-222. 

Darby, M., "The Consumer Expenditure Function," Explorations in Economic 
Research, Winter/Spring 1977178, pp. 645-674. 

Davies, J., "Uncertain Life Time, Consumption and Dissaving in 
Retirement," Journal of Political Economy, Vol. 89 (June 19811, 
pp. 561-77. 

Davidson, J., D. Hendry, F. Srba and S. Yeo, "Econometric Modelling of 
the Time Series Relationship Between Consumers' Expenditure and 
Income in the United States," Economic Journal, 1978. 

Dean, A., M. Durand, J. Fallon, and P. Hoeller, "Saving Trends and 
Behavior in OECD Countries," OECD Economics and Statistics Department 
Working Paper No. 67 (OECD, Paris, France, 1989). 



- 36 - 

Deaton, A.S., 'Involuntary Saving Through Unanticipated Inflation," 
American Economic Review, Vol. 65 (December 1977), pp. 899-910. 

De Leeuw, F., "Conflicting Measures of Private Saving," Survey of 
Current Business, Vol. 64 (November 19841, pp. 17-23. 

"Interpreting Investment-to-Output Ratios: 
GrLss/Net 

Nominal/Real, 
, Stock/Flow, Narrow/Broad,' presented to the Carnegie- 

Rochester Conference on Public Policy (April 1989). 

Ebrill, L.P., and 0. Evans, "Ricardian Equivalence and National Saving 
in the United States,' International Monetary Fund, WP/88/110 
(October 1988). 

Evans, O., "Tax Policy, the Interest Elasticity of Saving and Capital 
Accumulation: Numerical Analysis of Theoretical Models,' American 
Economic Review, Vol. 73, No. 3 (June 1983a), pp. 398-410. 

Evans, O., "Social Security and Household Savings in the United States, 
A Re-examination,' Staff Papers, International Monetary Fund 
(Washington), Vol. 30 (September 1983b), pp. 6-18. 

Feldstein, M.S., "Social Security, Induced Retirement and Aggregate 
Capital Accumulation,' Journal of Political Economy, Vol. 82 
(September/October 19741, pp. 905-26. 

"The Social Security Explosion,' 
pp: 94-106. 

The Public Interest (19861, 

Friend, I. and J. Hasbrouck, "Saving and After-Tax Rates of Return," 
Review of Economics and Statistics, Vol. 65 (November 1983), 
pp. 537-543. 

Fries, S., 'Corporate Restructurings and Leverage--a Macroeconomic 
Perspective,' unpublished, IMF, 1989. 

Fukao, M., 'Balance of Payments Imbalances and Long-Term Capital 
Movements: Review and Prospects' (The Bank of Japan, 1988). 

Gravelle, J., 'Capital Income Taxation and Efficiency in the Allocation 
of Investment,' National Tax Journal, Vol. 36 (19831, pp. 297-306. 

Hall, R.E., and F.S. Mishkin, "The Sensitivity of Consumption to 
Transitory Income: Estimates from Panel Data on Households," 
Econometrica, Vol. 50 (March 19821, pp. 461-81. 

Hatsopoulos, G., P. Krugman, and J. Poterba, "Overconsumption: The 
Challenge to U.S. Economic Policy,' American Business Conference 
(April 1989). 



- 37 - 

Hayashi, F., 'Why is Japan's Saving Rate so Apparently High?" in NBER 
Macroeconomics Annual 1986, ed. by Stanley Fisher (MIT Press, 
Cambridge, Mass., 1986). 

Hendershott, P.H., and J. Peek (1985a) 'Real Household Capital Gains and 
Wealth Accumulation," in The Level and Composition of Household 
Saving, ed. by P.H. Hendershott (Ballinger Publishing Company, 
Cambridge, Mass., 1985). 

(1985b), "Household Saving: An Econometric Investigation," in The 
Level and Composition of Household Saving, ed. by P.H. Hendershott 
(Ballinger, Cambridge, Mass., 1985). 

'Private Saving in the United States, 1950-85," NBER Working 
Paier No. 2294 (Cambridge, Massachusetts: National Bureau of 
Economic Research, June 1987). 

Hendry, D. F., "Econometric Modelling with Cointegrated Variables: an 
Overview,' Oxford Bulletin of Economics and Statistics (1986). 

Hendry, D.F., A.R. Pagan, and J.D. Sargan, 'Dynamic Specification," in 
Handbook of Econometrics, ed. by Z. Griliches and M. Intriligator 
(Amsterdam: North Holland, 1984). 

Hubbard, R.G., "Uncertain Lifetimes, Pensions, and Individual Savings," 
NBER Working Paper No. 1363 (Cambridge, Massachussets: National 
Bureau of Economic Research, 1984). 

'Pension Wealth and Individual Saving: Some New Evidence," 
Jo:rnal of Money, Credit, and Banking, Vol. 18 (May 19861, 
pp. 167-78. 

, and K.C. Judd, "Liquidity Constraints, Fiscal Policy, and 
Consumption," Brookings Papers on Economic Activity 1:1986 (March 
19861, pp. l-50. 

Hurd, M., "Savings of the Elderly and Desired Bequests," American 
Economic Review, Vol. 77 (June 1987), pp. 298-312. 

International Monetary Fund, World Economic Outlook, April 1988. 

Jump, G.V., "Interest Rates, Inflation Expectations, and Spurious 
Elements in Measured Real Income and Saving," American Economic 
Review, Vol. 70 (December 1980), pp. 990-1004. 

King, M., and D. Fullerton, The Taxation of Income From Capital, A 
Comparative Study of the United States, the United Kingdom, Sweden, 
and West Germany (University of Chicago Press, Chicago, 1984). 



- 38 - 

Kotlikoff, L.J., "Health Expenditures and Precautionary Saving," NBER 
Working Paper No. 2008 (Cambridge, Massachusetts: National Bureau of 
Economic Research, August 1986). 

"Intergenerational Transfers and Savings," NBER Working Paper 
No.) 2237 (Cambridge, Massachusetts: National Bureau of Economic 
Research, May 1987). 

, and A. Spivak "The Family as an Incomplete Annuities Market," 
Journal of Political Economy (April 1981), pp. 372-91. 

, and L.H. Summers, "The Role of Intergenerational Transfers in 
Aggregate Capital Accumulation,' Journal of Political Economy, 
Vol. 89 (1981). 

Kurz, M., "Capital Accumulation and the Characteristics of Private 
Intergenerational Transfers," Economica (February 1984). 

Lahiri, A.K., "Dynamics of Asian Savings: The Role of Growth and Age 
Structure," International Monetary Fund, WP/88/49 (June 1988). 

Lipsey, R.E., and I.B. Kravis, "Is the United States a Spendthrift 
Nation?" NBER Working Paper No. 2274 (Cambridge, Massachusetts: 
National Bureau of Economic Research, June 1987). 

Modigliani, F., "The Role of Intergenerational Transfers and Life Cycle 
Saving in the Accumulation of Wealth," Journal of Economic 
Perspectives, Vol. 2 (Spring 1988), pp. 15-40. - 

Montgomery, E., "Where Did All the Saving Go? A Look at the Recent 
Decline in the Personal Saving Rate," Economic Inquiry, Vol. 24 
(October 1986), pp. 681-97. 

OECD, U.S. Economic Survey 1979 (Paris, 1979). 

Poterba, J.M., and L.H. Summers, "Recent U.S. Evidence on Budget Defi- 
cits and National Saving," NBER Working Paper No. 2144 (Cambridge, 
Massachusetts: National Bureau of Economic Research, February 1987). 

Sandmo, A., "The Effect of Uncertainty on Saving Decisions, Review of 
Economic Studies (1970), pp. 353-60. 

Shoven, J.B., 'Saving in the U.S. Economy," in Removing Obstacles to 
Economic Growth, ed. by M.L. Wachter and S.M. Wachter (University of 
Pennsylvania Press, Philadelphia, 1984). 

Sturm, P.H., "Determinants of Saving: Theory and Evidence," OECD 
Economic Studies, Vol. 1 (Autumn 1983), pp. 148-97. 



- 39 - 

Summers, L.H., 'Taxation and Capital Accumulation in a Life Cycle 
Growth Model," American Economic Review, Vol. 71 (September 19811, 
pp. 533-44. 

Summers, L.H., and C. Carroll (1987a), "Why is U.S. National Saving so 
Low?" Brookings Papers on Economic Activity, 2:1987 (September 19871, 
pp. 607-42. 

(1987b), "Why Have Private Savings Rates in the United States and 
Canada Diverged?" Journal of Monetary Economics, Vol. 20 (September 
19871, pp. 249-79. 

(19891, "Consumption Growth Parallels Income Growth: Some New 
Evidence," paper presented at IMF seminar (July 1989). 

Tanzi, V., and A.L. Bovenberg, "Economic Interdependence and the Inter- 
national Implications of Supply-Side Policies,' in A Supply-Side 
Agenda for Germany, ed. by G. FeLs and G.M. von Furstenberg 
(Springer-Verlag, New York, 1989). 




