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New Orders and Asset Prices

Abstract

This paper investigates the behavior of the ratio of new orders to shipments of durable goods (NO/S).
High levels of NO/S are associated with a business cycle peak. They predict a short-run increase in
employment and fixed and inventory investment but a dramatic long-run decline in employment, fixed
investment, inventories, and GDP as a whole. We also find that NO/S captures time-varying risk premia.
Higher levels of NO/S forecast lower excess returns on a broad set of assets, including equities, long-
and intermediate-term Treasury bonds, and high- and low-grade corporate bonds, at horizons from one
month to one year. These effects are robust to the inclusion of all common return predictors. We then
construct an equilibrium model of investment with time to plan and a countercyclical price of risk which
implies that the ratio of new orders to shipments is procyclical and predicts lower excess returns.

JEL classification: G12, E32, E44
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1 Introduction

New orders of durable goods are one of the most carefully tracked economic indicators. Released near the
end of each month, the strength of new orders is used as a predictor of future manufacturing output and
of macroeconomic conditions in general. The announcement is frequently cited in the financial press as the
cause of major stock and bond market movements.’

The interest in this series, both relative to other economic indicators and also to the corresponding index
of nondurable orders, is due to the fact that durable orders likely reflect a more forward looking assessment
of the economy. This is true for several reasons. The first is that durable goods are largely comprised of

2 Thus, orders of durables should reflect

capital spending and inputs to the production of other durables.
the expectations of businesses about the future profitability of capital investment. Second, durable goods
are different from most nondurables in that they often require a substantial amount of time to produce. An
order for a durable consumption good, for instance, therefore reflects a view of future rather than current
demand for that product. An order for durable capital equipment may reflect a view of consumer demand
that is even more forward looking if the use of that equipment is in the future production of other durable
goods.

One way to extract those longer term views is through the “book-to-bill ratio,” used most commonly
in the electronics industry. The Wall Street Journal, in its coverage of these announcements, describes this
ratio as “the amount of new orders versus the amount of actual products shipped. A ratio higher than one
means new orders outpaced shipments, implying a good business outlook.”® This interpretation of the ratio
of new orders to shipments is natural. If new orders rise, then future shipments must rise at some horizon
as long as there is not an increase in cancelled orders or a permanent rise in unfilled orders.

The first goal of the current paper is to understand the behavior of the ratio of new orders to shipments
(NO/S) and its relation to the business cycle. We find that NO/S peaks following periods of prolonged
growth in consumption and investment, decreasing unemployment, and diminishing inventories of finished
goods. We also establish that aggregate NO/S has predictive ability over a number of important variables,
but that these relations are far more complex than what would be suggested by its simple characterization
as an indicator of a “good business outlook.” As expected, higher NO/S does predict rising production, and

the goods produced do raise nonresidential fixed investment and increase the stock of durable inventories.

1 See, for example, “U.S. Stocks Fall Most Since July on Home Sales, Durable Goods,” Elizabeth Stanton, Bloomberg,
September 26, 2009.

2 In March 2009, the breakdown of new orders was as follows: 10% were consumer durables, 33% were capital goods excluding
defense, 6% were defense, 22% were construction materials, and 29% were intermediate goods to durable manufacturing.

3 “QOrders for Japanese Chip Equipment Rise 44%,” Wall Street Journal, June 20, 2006.



However, all this occurs only at very short horizons of just 1-3 months. Following that initial surge we see
rapidly falling investment and moderately lower consumption, the overall effect being a decline in GDP at a
horizon of 1-2 years.

Given the strength of these predictive relations, we then ask whether NO/S has predictive power for
future stock and bonds returns as well. We find that higher NO/S is associated with lower stock and bond
market returns over horizons from one month to one year. In particular, we find predictability in the excess
returns of the value-weighted market portfolio, long- and intermediate-term Treasury bonds, and high- and
low-grade corporate bonds. These results are robust to the inclusion of a number of control variables, such
as Lettau and Ludvigson’s (2001) cay and the output gap measure of Cooper and Priestley (2008). This
predictability is not just apparent in sample, but out of sample as well.

The observation that NO/S predicts returns to a variety of asset classes is notable. Even though the
predictability of returns to different asset classes by a variety of predictors has been established in the
literature, the set of variables that predict stock returns and the variables that predict bond returns are
somewhat disjoint. NO/S contributes to the literature as a variable that predicts returns to several major
asset classes, which suggests that NO/S captures a fundamental source of time-varying risk premia in the
economy.

We investigate whether the relation between NO/S and future returns is obtained in a relatively stylized
model of a production economy. In this model, we follow Berk, Green, and Naik (1999) and Zhang (2005) by
assuming an exogenous pricing kernel that is countercyclical and driven by aggregate productivity shocks. In
this model, firms maximize share value by optimizing their choice to pay out dividends or reinvest proceeds
into additional capital goods, where firms face costs to adjust their capital stock. Critically, we modify
this model by requiring that firms must plan investment and order new capital goods in advance, similar
to Christiano and Todd (1996) and Porter (2005). This “new orders” series within the model provides an
analog to the series we observe in reality.

After calibrating the model to match output and NO/S volatilities, we observe that NO/S is procyclical
and negatively related to future asset returns. This is in contrast to the standard model without time to
plan, which implies a countercyclical NO/S. The investment pattern generated by the model is also consistent
with the empirical evidence that business investment lags output over the business cycle (e.g. Christiano
and Todd, 1996) and the observation of a negative correlation between investment growth and stock returns
(e.g. Lamont, 2000).

In the next section we introduce our data and describe the properties of NO/S. Results on the prediction

of variables related to aggregate output are in Section 3, and return predictability results are in Section 4.



We discuss some of these results in Section 5 and then present and solve our theoretical model in Section 6.

We conclude in Section 7.

2 Data

The central focus of this paper is on the ratio of new orders of durable goods to shipments of durable goods.
Both series are from the Census Bureau’s Survey of Manufacturers’ Shipments, Inventories, and Orders,
also known as the M3 Survey. This is a monthly survey of firms representing about 60% of the total value
of US manufacturing output. Most manufacturing firms with more than $500 million in annual sales are
represented, and a number of smaller firms are included as well. The results for a given month are released
near the end of the following month, making the survey one of the most current measures of economic
activity. Although we use only the data on total durable goods, the survey includes series disaggregated by
goods type and industry.

We use several series from this survey, the most important of which are new orders of durable goods
and the value of shipments of durable goods. Reported values for new orders are net of cancellations, which

means that shipments and new orders obey the identity
NOtJrl == St+1 + UOtJrl - UOt,

where UO denotes unfilled orders. Thus, the ratio of new orders to shipments can also be described as
a measure of the change in unfilled orders. This relates NO/S to another common proxy for company or
industry health, namely the order backlog.

The M3 Survey also provides data on unfilled orders and inventories of durable goods. The latter are
classified according to whether they represent raw materials, work in progress, or finished goods. Following
Humphreys, Maccini, and Schuh (2001) we refer to the sum of the first two components as “input inventories”

and to finished goods as “output inventories.”

For comparison, we will also use inventory data (durables
and nondurables) from Bureau of Economic Analysis NIPA tables.

All M3 series are available in seasonally adjusted form, and we use these versions. All data from the
survey is nominal, though since our primary focus is on the ratio of new orders to shipments a price deflator
is often unnecessary. In a few places we will examine new orders and shipments separately or examine
inventory behavior. When we do we deflate these values using the PPI for durable manufactured goods. PPI
data are not seasonally adjusted, so we seasonally adjusted them using the U.S. Census’ X12a program.

In the M3 database, all data on durable goods are available monthly from January 1958 to the end

of our sample in December 2008. Prior to 1992, industry classifications are based on Standard Industrial



Classification (SIC) codes. Between January 1992 and March 2001, both SIC and NAICS (North American
Industry Classification) classifications are used, but after March 2001 the database includes only the NAICS
series. We therefore use inventory, new orders, and shipments data reported based on SIC codes until
February 1992 and then extend the series by splicing on the NAICS-based growth rates starting in March
1992, the first date for which growth rates of all NAICS variables are available.

One complication that arises when using NAICS data is that the semiconductor industry is represented in
shipments but not in inventories, unfilled orders, or new orders, causing the ratio of new orders to shipments
to be artificially low. In order to make our shipments series compatible with new orders, we therefore
subtract out the shipments of semiconductors. While a preferable remedy would be to add new orders of
semiconductors to the durable new orders series, those data are not collected.

For the ratio of new orders to shipments, the level of the SIC and NAICS series coincide at the beginning
of 1992. In order to make our NO/S series as easy as possible to replicate, we simply use the SIC-based
NO/S ratio up to February 1992 and the NAICS-based ratio (with the semiconductor adjustment) from
March 1993 on. This series is almost identical, with a correlation coefficient of 0.998, to the series formed
by taking the ratio of the new orders and shipments series that are extrapolated using the NAICS growth
rates. All of our results are essentially identical regardless of the NO/S series used.

The logarithm of the NO/S ratio is plotted in the top panel of Figure 1, and summary statistics are
reported in Table 1. The shaded regions in the figure denote NBER recessions, and visual inspection suggests
that NO/S tends to rise gradually during expansionary periods and fall dramatically during contractions.
In particular, we see that the biggest changes in NO/S, namely the drops in 1974-1975 and 2007-2008, were
large downward moves that occurred in the midst of a recession. It is also apparent that the NO/S series
is not very persistent relative to other return predictors like the earnings yield or cay. The one-month
autocorrelation is just 0.69, and the one-year autocorrelation is 0.21. Using both the augmented Dickey-
Fuller (Said and Dickey, 1984) test and the Phillips-Perron (1988) test, we can reject a unit root in NO/S
at all conventional confidence levels. These findings should, to a large extent, ease concerns about the bias
in predictive regressions discussed by Stambaugh (1999) and the spurious regression bias studied by Ferson,
Sarkissian, and Simin (2003).

For comparison, the bottom panel of the figure plots the growth rate of new orders, a series that is
frequently cited in the press as an indicator of the business cycle trend. Table 1 shows that this series is
significantly higher in expansions than in recessions, but it is strikingly noisy with no measurable persistence.
Most likely because of this high level of noise we find that this variable has little predictive ability beyond a

horizon of just a few months.



Our variable is also related to the planned investment growth series examined by Lamont (2000). The
use of that series was motivated by Cochrane’s (1991) argument that lags in the investment process may
obscure relations between risk premia and investment, but not with investment plans. This annual series was
based on a survey conducted once per year from 1948 to 1993 by the Commerce Department in which firms
were asked for their planned level of capital expenditures over the next year. Lamont constructs a planned
investment growth series by dividing the investment plans data by the actual level of capital expenditures
in the previous year. He finds that planned investment growth predicts both actual investment and excess
stock returns.

With a correlation coefficient of 0.44, the ratio of new orders to shipments is only moderately correlated
with Lamont’s planned investment growth data.* Our series also differs substantially in that it is monthly
and remains currently available.

Several other statistics presented in the table are also notable. First, growth rates in both new orders and
shipments decline in recessions and rise in expansions, as would be expected. However, despite some visual
evidence that suggested a procyclical ratio of new orders to shipments, we find no significant differences

5 Second, growth in new orders is

between expansions and recessions, either in levels or growth rates.
substantially more volatile than growth in shipments, indicating that new orders may respond faster to
changes in business conditions than do actual shipments.

We augment these series with standard data items. Quarterly earnings are from Robert Shiller’s web
site, and per capita consumption and cay are from Martin Lettau’s web site. Quarterly GDP and investment
series are from BEA NIPA tables, and monthly industrial production is from the Federal Reserve Board.
Following Gomme, Kydland, and Rupert (2001), we construct a residential investment series by summing
private residential fixed investment and durable consumption expenditures. The output gap measure of
Cooper and Priestley (2008) is computed as the residual in the regression of industrial production on a time
trend and a squared time trend.

Market returns and riskless rates are from Ken French’s web site. Long-term Treasury, corporate, and
high yield bond returns are computed from Lehman Brothers indexes and backfilled with corresponding series
from Ibbotson. Long-term Treasury, long-term corporate (Baa), and short-term Treasury yields are from
the Federal Reserve Board’s H15 survey. The term spread is computed as the difference between long-term

and short-term Treasury yields, and the default spread is the difference between long-term corporate and

4 We compute this correlation using a quarterly version of NO/S obtained by dividing the sum of all fourth quarter new
orders by the corresponding sum of fourth-quarter shipments. We compute correlations by matching this fourth-quarter value to
Lamont’s investment growth data from the following February. Other comparisons resulted in lower values for this correlation.

5 Here and throughout the paper all standard errors are computed using the method of Newey and West (1987) with the
number of lags chosen automatically using the procedure of Newey and West (1994).



Treasury yields. The earnings yield is defined as the 4-quarter sum of S&P Composite earnings divided by

the current index level.

3 Relationships between NO/S and economic activity

In this section we examine the relationship of NO/S with past and future trends in economic aggregates.
Our primary goal is to understand the role of NO/S in the business cycle and to assess whether NO/S is
useful in predicting future changes in measures of economic activity.

Table 2 reports monthly correlations between In NO/S and a subset of economic aggregates that are
available on a monthly basis. The upper panel reports correlations between the level of In NO/S and the
monthly growth rates of different variables. The lower panel reports correlations between the level of In NO/S
and the detrended levels of the same variables, where detrending uses the Hodrick-Prescott (1997) filter with
a bandwidth parameter (following Ravn and Uhlig (2002)) of 129,600. (No detrending is used for the highly
stationary NO/S series.) In both cases, “month 7” is relative to the observation of NO/S, so the -6 month
correlations, for example, measure the correlation of In NO/S at time ¢t with other variables at time ¢ — 6.

The top panel shows, under months -24 to -1, that high values of NO/S are likely to occur following long
periods of sustained growth in industrial production, growth in shipments or new orders, and diminishing
unemployment. Most of these trends continue for another three to six months, with the exception of the
correlation with new orders growth, which turns negative at month 1 and remains so out to month 24.
Similar conclusions are reached from looking at the correlations with detrended levels, in the bottom panel.
The correlation with industrial production, for instance, is highest at month 3. With unemployment, the
peak (in terms of the most negative correlation, since unemployment is countercyclical) is around month 6.

Table 3 reports similar statistics for macroeconomic aggregates that are only available quarterly. For this
analysis, we convert the monthly NO/S series to quarterly by keeping the last month of each quarter. The
findings in this table are consistent with Table 2: high NO/S follows rising investment, GDP, and per capita
consumption, and predicts a continuation of most of these trends for around one quarter. Following the first
quarter, high NO/S predicts declining economic conditions, most strongly at horizons of 4-8 quarters.

Several other results in these two tables are notable. One is that high levels of NO/S do not generally arise
from falling shipments, but from new orders that are rising more quickly than shipments. The subsequent
mean reversion towards more typical values in NO/S occurs in much the same way, with shipments generally
falling, but not as quickly as new orders. This can be seen more clearly in Figure 2, which plots slope

coefficients and 95% confidence intervals from regressions of future new orders or shipments growth on



current In NO/S, i.e.
lnYt_,_T — lnYt_,_T_l =+ B IHNO/St + €4,

where Y denotes new orders or shipments. In the figure, we see that following a high level of NO/S, shipments
rise just 3 months, and that this effect is more than offset by a sustained fall in shipments from month 4
to month 24. Thus, NO/S mean reverts because new orders fall even faster than shipments, not because
shipments rise.

Another finding is the much more anticipatory behavior of residential investment relative to nonresidential
investment. As noted by Gomme, Kydland, and Rupert (2001), residential investment leads the business
cycle by one quarter, while nonresidential investment lags by one quarter. We note that the leading behavior
of residential investment is roughly consistent with the behavior of new orders themselves. This suggests
the absence of any lead time or “time to build” in residential investment, consistent with the assumptions of
Gomme et al., which would follow if residential investment goods were produced to stock and not to order.®
In contrast, both nonresidential investment and shipments of manufacturing durables follow high NO/S with
approximately a three month lag, suggesting that production lags may be more important for the typical
goods included in these categories.

A graphical depiction of predictability in GDP and a number of its components is provided in Figure 3.
Non-overlapping one quarter growth rates are regressed on lagged In NO/S, and the slope coefficients and
their confidence intervals are graphed as a function of the forecast horizon. We can see that the investment
components are the primary drivers of the pattern we see in GDP. A short-run rise in GDP, not itself
statistically significant, can be attributed to a brief surge in nonresidential fixed and inventory investment.
The decline in GDP over the next several years is also mostly an investment-led phenomenon, though some
marginally significant declines in per capita consumption are also observed.

The length of the brief surge of investment following high NO/S may not be far from the amount of time
it takes for newly ordered durable goods to be shipped. In our sample period, the average ratio of unfilled
orders to shipments is 3.3, suggesting that the average order is filled in roughly 3.3 months. Given that
orders for some types of goods will tend to be filled sooner and some later (for nondefense capital goods, the
average ratio of unfilled orders to shipments is 6.85), it seems plausible that an investment surge lasting for
several quarters may not be much longer than the time it takes for the orders that were already placed to
ship.

Table 4 examines whether the ability of NO/S to predict future GDP growth is robust to the inclusion

6 Gomme at al. estimates that it takes, one average, one quarter to complete residential investment and four quarters to
complete nonresidential investment.



of the term spread and the Treasury bill rate. It is well-known (e.g. Harvey, 1989; Stock and Watson, 1989)
that the slope of the term structure forecasts future GDP, in particular, that upward-sloping term structures
forecast higher GDP growth. Both Wright (2006) and Ang, Piazzesi, and Wei (2006) demonstrate that the
level of the term structure also contains useful information about future output growth, so we include the
Treasury bill rate as a proxy for the term structure level. We do not include the output gap measure in this
regression for the simple reason that it is constructed from the full sample of industrial production data. By
construction, the output gap will forecast future changes in industrial production, making the output gap’s
ability to predict future GDP growth also somewhat automatic.

We examine the predictive power of NO/S at a number of different forecast horizons. Following the earlier
observations that one-quarter-ahead GDP is weakly positively related to NO/S and two-quarter-ahead GDP
has little relation to NO/S, we consider separate forecasts of these two quarters. We then forecast GDP
growth three and four quarters ahead and between five and eight quarters ahead to capture longer horizon
predictability.

The regression results in Table 4 demonstrate that the univariate significance of In NO/S in forecasts of
future GDP growth persists after controlling for term structure variables. At a one-quarter horizon, GDP
has a positive relation with future output that becomes statistically significant after controlling for the term
spread and the T-bill yield. The two quarter horizon, consistent with earlier results, represents a transition
period in which the sign of the slope coefficient crosses through zero. At longer horizons, the sign becomes
significantly negative, though after controlling for the yield curve it is significant only from five to eight
quarters, when the yield curve variables decline in relevance.

The regressions also confirm earlier work that has consistently shown that steeper term structures predict
higher GDP growth. We find some support for Ang, Piazzesi, and Wei’s (2006) finding of a negative relation
between the yield curve level and future GDP growth, but only for intermediate forecast horizons. In
untabulated results, we also find that cay is also not related to future GDP growth after controlling for the
other variables in our regressions.

Overall, the relationships we observe between NO/S and future output growth is complex and clearly
inconsistent with the conventional wisdom that a high ratio indicates “a good business outlook.” Only at
the shortest horizons does this conventional wisdom have any validity. At longer horizons, high NO/S is

clearly associated with economic decline.



4 Return predictability

As a variable so intricately related to the business cycle, the ratio of new orders to shipments of durable
goods might be expected to vary with expected rates of return for a number of reasons. The most obvious
one may be that lower costs of capital should naturally be expected to increase new orders for durable
investment goods. In this section we ask whether there is return predictability related to NO/S, whether
it is robust to the inclusion of standard predictive variables, and for how long does it persist. We begin
by running standard forecast regressions and then perform an out of sample forecast exercise to help gauge

robustness.

4.1 In sample analysis

Most of the variables used in our predictive regressions are fairly standard. They consist of the earnings
yield, the output gap measure of Cooper and Priestley (2008), and the most recent quarter-end value of
Lettau and Ludvigson’s (2001) cay variable, in addition to all the variables included in the previous GDP
regressions. Returns are continuously compounded, and excess returns are constructed by subtracting off the
continuously compounded riskless return. In all the return regressions, we follow Cooper and Priestley (2008)
by lagging the macro-based predictors (In NO/S, the output gap, and cay) by an extra month to ensure that
their values would have been known before the beginning of the holding period. All other predictors would
generally be observable in real time.”

Table 5 contains the correlation matrix of the variables in our predictive regressions. The correlations
with the output gap, the term spread, and the default spread are all consistent with NO/S being procyclical,
but all of these correlations are below 0.4 in absolute value, indicating that the information that NO/S
provides is not redundant. Other variables, such as cay and the output gap or the T-bill and earnings yields,
are significantly more highly correlated.

Table 6-A contains our results on forecasting the excess return on the U.S. stock market as proxied
by the RMRF factor of Fama and French (1993). We report results for one-month, one-quarter, and one-
year horizons. The table indicates that NO/S has significant predictive ability for excess market returns at
horizons from one quarter to one year. In particular, lower levels of NO/S are associated with higher excess
returns. The magnitude of the effect is sizable as well. Without controlling for other variables believed to

predict stock returns, a one standard deviation (0.0345) decrease in In NO/S raises the one-year expected

7 Although the earnings yield is also observed with a lag, it is not common practice to allow extra lags to accommodate the
reporting delay, and we follow this convention. Lagging this series by one or two more months has no material effect on our
results.



excess return by 4.3%. R-squares from these univariate regressions range from 0.4% for monthly returns
to 7.3% for annual returns. Little predictability is observed past the first year, so we do not report these
results.

To some extent at the quarterly horizon but strongly at the annual horizon, the significance of NO/S
is robust to the inclusion of a number of predictive variables, namely the earnings yield, cay, the term and
default spreads, the Treasury bill rate, and the output gap measure of Cooper and Priestley (2008). It
is notable that most of these variables are constructed from market prices, hence the endogeneity bias of
Stambaugh (1999) is at least somewhat of a concern when interpreting the t-statistics for these coeflicients.
The exception, in addition to In NO/S, is the output gap. Variables that are not constructed from prices
should be less likely to display Stambaugh’s bias, and this is particularly true for NO/S given its relatively
low levels of serial correlation. Furthermore, this low autocorrelation also makes NO/S less susceptible to
the spurious regression bias of Ferson, Sarkissian, and Simin (2003).

We note that the other pure macro predictor, the output gap, is not significant at any horizon when
additional controls are in place. The lack of robustness of the output gap as a return predictor seems
surprising given the results of Cooper and Priestly (2008), but none of their regressions included cay as a
control, as we do here. In untabulated results, we confirm Cooper and Priestly (2008) by finding that the
significance of the output gap is robust to the inclusion of predictive variables other than cay. However, in
regressions that include both cay and the output gap, only cay is significant.

The forecasting ability of NO/S is not restricted to stock returns. Table 6-B reports results for forecasts
of excess returns on long-term Treasury bonds. The coefficients on In NO/S are smaller here than they
were for equities, though we now find some significance for the one-month regressions as well. Interestingly,
controlling for other predictive variables has almost no effect on the coefficient on In NO/S, and the R-~squares
are almost additive in that the sum of the R-squares of the two restricted regressions are close to the R-
square of the unrestricted regression. Thus NO/S appears to capture a component of bond risk premia that
is unrelated to the other predictors. Even stronger results are obtained when we examine intermediate-term
Treasury returns, as shown in Table 6-C.

It is also notable that no variables other than In NO/S are significant in both stock and Treasury bond
regressions. The sole exception is the T-bill yield, which is barely significant at a one-year horizon in the long-
term Treasury bond regressions and highly significant (albeit with the opposite sign) in the corresponding
stock return regression. More commonly, variables that predict bond returns, like the term spread and the
default spread, are not significant in the stock return regressions. Variables that predict stock returns, like

cay and the earnings yield, show no ability to predict Treasury bond returns.
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Given its ability to predict equity and Treasury bond returns, it is natural to expect NO/S to forecast
assets, like corporate bonds, that inherit characteristics of both these other markets. Tables 6-D and 6-E
repeat the return predictability regressions using investment-grade and high-yield corporate bonds. In both
three cases, NO/S has significant forecast power at horizons from one month to one year, and the significance
is usually robust to the inclusion of all of the control variables.

In other untabulated regressions, we obtain nearly identical results if we use the dividend yield in place of
the earnings yield or the Cochrane and Piazzesi (2005) “tent” factor instead of the term premium. Given the
close links between investment and NO/S, we also ran regressions that were identical except that they also
included the investment-capital ratio of Cochrane (1991). While that variable often offered some improvement
in in-sample return forecasts, including it had little effect on the other slope coefficient estimates, and

specifically almost no effect on the slope coefficients estimated for NO/S.

4.2 Out of sample forecasts

We now demonstrate that many of the previous in-sample results can also be obtained using an out of sample
approach in which predictive regression coefficients are estimated using only the data that were observed
prior to that prediction. We analyze quarterly returns to strike a balance between the greater explanatory
power that is observed at longer horizons and the reduction in effective sample size that longer horizons
entail. We consider non-overlapping returns in order to simplify the analysis.

Because our regression-based forecasts might be sensitive to the forecast period, we vary our results by
making our first forecast either 5, 10, or 20 years after the beginning of our sample. We refer to the amount
of time prior to the first forecast as the “initialization period” in Table 7, which contains the results of the
exercise.

Each quarter, we form forecasts of the next quarter’s returns in two ways. The first is a simple sample

average of past excess returns,
Ry = ,5_—1 Z Rs,

while the second is the fitted value from a regression of excess returns on past NO/S®, or

NO,— 1

Ri=a; 14+ Bi—1ln ———— g
t—1

The coefficients «;_1 and [;_1 are estimated using returns up to period ¢ — 1.

8 The past value of NO/S used is from the middle of the previous quarter. Hence there is a one-month lag between the
period in which NO/S is calculated and the start of the holding period. This means that the value of NO/S would be known
at the beginning of that holding period.

11



The “R-squared” measure used by Campbell and Thompson (2005) compares the relative forecast accu-

racy of these two approaches. It is computed as

Var (Rt - Rt)
1 e ————
Var (Rt — Rt)
Values above zero indicate that the regression approach offers superior forecasts. Again following Campbell
and Thompson (2005), we also consider forecasts of excess returns that are restricted to take positive values.
In this case, if either R; or Ry is negative, we simply replace that value with zero.
Results in Table 7 indicate that out of sample NO/S-based forecasts are usually superior to forecasts
computed from sample averages. With just a five-year initialization period, all R-squares are positive,

whether or not the positivity constraint is imposed.

5 Discussion

The results in the previous two sections have uncovered a number of new links between the macroeconomy
and expected asset returns. One interpretation is that high NO/S results from the low costs of capital we
observe following sustained periods of macroeconomic growth. In the external habit model of Campbell and
Cochrane (1999), for instance, prolonged periods of consumption growth are associated with high values of
the “surplus consumption ratio,” a measure of how far current consumption is from the habit level. When
the surplus consumption ratio is high, aggregate risk aversion falls, leading to a decline in market-wide risk
premia.

Following Abel and Blanchard (1986), a lower cost of capital can create a significant incentive to increase
the capital stock. This is manifested in the ratio of new orders of durable goods to shipments because
durable goods are predominantly investment goods of one form or another, of which capital goods are one
type. Other forms of durable goods, like consumer durables, can also be considered a form of investment,
as argued by Eberly (2002). Thus, when NO/S is high, it is almost unavoidable that there is a short-run
rise in the growth rate of investment, the effect that Lettau and Ludvigson (2002) argue can sometimes be
obscured by adjustment or delivery lags in the investment process. Lettau and Ludvigson demonstrate an
additional implication of Q theory, namely a positive long-run relation between investment growth and the
cost of capital, which they argue is robust to such frictions.

The patterns in investment growth observed in Figure 3 are generally consistent with these predictions.
High NO/S, which we have demonstrated is consistent with a low cost of capital, predicts an initial rise in

nonresidential fixed investment and private durable inventories, though not in residential investment. At
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longer horizons, the relationship becomes negative, as Lettau and Ludvigson would predict.

Although we interpret the new orders and shipments series we use as measures of new orders and ship-
ments of investment goods, arguably purer measures might be given by the new orders and shipments of total
capital goods, nondefense capital goods, or even nondefense capital goods excluding aircraft, all subsets of
the series we use. We have examined the NO/S ratio constructed from all these series and find very similar
results in predicting economic activity and asset returns.

Another related variable is the PMI Composite Index from the Institute for Supply Management. The
PMI Index is a composite (an equal weighted average as of January 2001) of five diffusion indexes based
on the results of qualitative surveys to purchasing managers. Managers are asked whether their business is
improving or worsening in five different areas, namely new orders, inventories, employment, production, and
deliveries.

The correlation of the PMI Index with In NO/S is 0.50. It is not as highly procyclical as NO/S; with a
correlation of 0.30 with the HP-detrended level of real GDP (as opposed to 0.49 for In NO/S). As demon-
strated by Dasgupta and Lahiri (1993) and others, the PMI Index predicts short-run GDP growth with a
positive sign, and for this purpose it is a stronger predictor than NO/S. However, it does not capture the
longer-run (3-8 quarters) decline in output and investment that a high level of NO/S implies and that we
believe to be our more interesting finding.

The PMI Index does a reasonable job of predicting stock returns. In univariate regressions, the index
does not predict bond returns with much reliability. Its predictive power increases when additional controls
are in place, and it is often significant in multivariate regressions. Because it tends to work better with other
controls in place, its performance in the kind of out-of-sample predictions examined in Table 7 is generally

poor.

6 Theoretical model

Our goal in building a model is to investigate the theoretical behavior of NO/S over the business cycle and its
relationship to asset returns. In Section 3 we document that NO/S is procyclical. Section 4 documents that
NO/S predicts lower excess returns to a broad set of assets, including stocks and several types of corporate
and government bonds.

We construct an equilibrium model in which a representative producer faces aggregate uncertainty. The
firm is endowed with a Cobb-Douglas production technology and faces adjustment costs when modifying

its fixed capital. Similar to Christiano and Todd (1996) and Porter (2005), the model incorporates time to
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plan, in that firms must plan investments and order investment goods one period before those investments
begin affecting production. We interpret planned investment as new orders of investment goods, and actual
investment as shipments of investment goods. We take the process describing the pricing kernel to be

exogenous.

6.1 Firm and Technology

The representative firm uses physical capital and labor to produce a homogenous good with a constant

returns to scale production technology given by

}/t F(Atht;Lt)

= (ALy) ' K!

where Y; denotes output, K; the firm’s fixed capital stock, L; the number of hours worked by labor, and
a; = log (A;) denotes aggregate productivity. Below we will simplify the model by assuming that labor is
supplied inelastically, normalized to L; = 1.

We model log productivity with the unit root process
Ayl = ap + €544 (1)

where ef,; ~iid. N (O, 03). This implies that productivity shocks are permanent, an assumption that has

been made at least as far back as Prescott (1986). More recently, permanent shocks have been shown by

Croce (2005) and Backus, Routledge, and Zin (2007) to offer advantages in matching asset prices, though

Kaltenbrunner and Lochstoer (2008) argue that the unit root assumption has drawbacks as well as benefits.
The capital accumulation rule is

Kigr = (1—08)K; + 1 2)

where I; denotes investment. The investment is subject to quadratic adjustment costs, g¢, which are given
by

1 (I — §K;)?
g, Ky) = 55%

Adjustment costs are therefore paid when net investment, or gross investment minus depreciation, are
nonzero. The costs are quadratic in net investment, with a magnitude that is determined by the parameter
£.

Crucial to our model is the assumption that investment is planned one period ahead of time. At time ¢,

the firm plans investment at time ¢ 4+ 1 and invests what it planned to invest at time ¢ — 1. Therefore, time
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t + 1 investment becomes a time ¢ choice variable. We assume that these decisions are irreversible — once a
firm commits to new capital investment it cannot alter that commitment.”

The firm is equity financed. The dividend to shareholders is equal to
Dy =Yy — [It + gt] — wi Ly, (3)

where w; is the wage payment to labor services. Labor markets are competitive, so wage payments are
determined by the marginal product of labor.
At each date t, the firm chooses {I;41} to maximize the net present value of their expected dividend

stream,

E; [Z Mt,t+th+k‘| ; (4)

k=0

subject to Egs. (1) and (2), where M; 444 is the stochastic discount factor between time ¢ and ¢ + k.

The pricing equations that come out of the firm’s optimization problem are:

1= [ MeaRl, pa(arifon)d, (5)
where p,(at+1]at) is the transition density of a; defined by (1) and where
_ _ _ 12
; (1= 0) g1 + EeMiy1,t42 <9A%+20Kf+21Lt1+29 -3¢ {52 - KtszD
R, = d
t+1 "
and
I 1 — 0K
g = <1 +5%> E, M.
t+1

q: is Tobin’s ¢, the consumption good value of a newly planned capital investment.
Multiplying both sides of Eq. (5) by K;ts, rearranging, and adding E;M; 1 D11 to both sides of the

equation leads to:

G Ko +EMi 1Dy (6)

= /Mt+1 (1 Keq3 + EiriMip1,142Diy2 + Dii1) palaisi|ar)dg.

The ex-dividend value of a firm’s equity (V;) is equal to:

Vi=qKiyo+EMi1Dyqr. (7)

9 Were investment a sufficiently large fraction of output, it could be conceivable that the investment commitment could
exceed total output. In practice, investment is too low and productivity shocks too small for this to occur with any nontrivial
probability.
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Replacing equations (7) and (3) in (6) gives the standard Euler equation:

Viei + D
1= /Mt+1%tmpa(at+1|at)da- (8)

6.2 The Stochastic Discount Factor

Following Berk, Green and Naik (1999) and Zhang (2005), we directly parameterize the pricing kernel without
explicitly modeling the consumer’s problem. We adopt a variation of the pricing kernel specification in Zhang

(2005):

1
logMiy1 = logf— 7yt (ast1 —ar) — 5%202 (9)
logvy = ~yo+mx:
Ty = pexi-1+ (apy1 — ay)

where 3, 79 > 0, 71 < 0, and 0 < p, <1 are constant parameters.

Our model shares a number of similarities with Zhang (2005).1% M, 1, the stochastic discount factor from
time t to t 4+ 1, is driven by asy+1 — a¢, which in our model is equal to the shock to the productivity process
in period ¢t + 1. The volatility of M;y; is time-varying, driven by the 7, process. As in Zhang, this volatility
takes higher values following business cycle contractions and lower values following expansions, implying a
countercyclical price of risk as the result. In Zhang’s model, countercyclical volatility was ensured by writing
v+ as a decreasing function of log productivity a;. In our model, the nonstationarity of a; necessitates
an alternative approach. We therefore define the process z; as an exponential moving average of past
productivity shocks, which is stationary as long as |p,| < 1, and write v; as a decreasing function of x;.!!

Two other differences with Zhang (2005) are worth noting. One is the inclusion of the term —%’yfai in
the pricing kernel. This term ensures that the pricing kernel has a constant expectation and implies that the
riskless rate is equal to —log 8 in every period. The second difference is the exponential rather than linear
specification of ;. The exponential guarantees positivity of 7;, which prevents the relationship between

Myy1 and ap41 — a; from becoming perversely positive for high values of ;.

10 Zhang (2005) motivates a similar pricing kernel as a reduced-form representation of the intertemporal marginal rate of
substitution for a fictitious representative consumer with power utility and relative risk aversion coefficient . The log pricing
kernel for the representative agent economy is log My11 = log 8 + vy(ct — ct+1), where ¢; denotes log aggregate consumption.
¢t can be linked to the aggregate state variable, productivity, in a reduced form way by letting ¢ = oo + a1a¢, where ag > 0.
Equation 9, except for the last term, now follows immediately by defining ¢ to be ya.

11 A countercyclical price of risk is endogenously derived in Campbell and Cochrane (1999) from time varying risk aversion;
in Barberis, Huang and Santos (2001) from loss aversion; in Constantinides and Duffie (1996) from time varying cross sectional
distribution of labor income; in Barberis, Shleifer and Vishny (1998) from time varying investor sentiment; in Guvenen (2008)
from limited participation; in Bansal and Yaron (2004) from time varying economic uncertainty and in Piazzesi, Schneider and
Tuzel (2007) from time varying consumption composition risk.
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6.3 Calibration and Quantitative Results

Solving our model generates equilibrium solutions for macroeconomic aggregates such as output, orders
of investment goods (investment plans), and actual investment (shipments of investment goods). We are
interested in investigating whether the cyclical behavior of NO/S and the observed relation between NO/S
and future returns are obtained in the model.

Table 8 reports the key asset return moments and macro volatilities from the data that are matched
by our calibrated economies. These include the unconditional Sharpe ratio, the average risk free rate, the
average excess stock return, and the volatilities of output growth and NO/S.

We calibrate the model at a quarterly frequency, which implies a one-quarter investment planning horizon.
This planning horizon is consistent with our rough empirical estimate, which we obtained by dividing unfilled
orders of durable goods by shipments of durable goods. Following Kydland and Prescott (1982), the capital
share 6 is set to 0.36, and the quarterly depreciation rate for fixed capital, §, is set to 2.5% percent. We
set the conditional volatility of the productivity process, o4, to 1.5%, which is sufficient to replicate the
1% quarterly output growth volatility observed in the data. The adjustment cost parameter, £, takes on
different values, but they are always chosen to match the 3.5% quarterly volatility we observe in In NO/S.

The parameters of the pricing kernel are picked to match the aggregate return moments computed by
Storesletten, Telmer, and Yaron (2007). The time discount factor, 8 is set to 0.997 to produce a low real
risk free return in the data, about 1.3% annually. o determines the unconditional price of risk, and it is
set to 2.6 to match the annual Sharpe ratio of 0.41 observed in the data. 1 determines the degree of time
variation in the price of risk. 3 = 0 implies a constant price of risk, and v; < 0 implies countercyclical price
of risk. We will consider several different values of 71, but all will be chosen such that the model matches
the average equity premium of 6.8%.

The last parameter to be specified is p,, the autocorrelation of the state variable driving risk premia.
The data offer little guidance on how to select this parameter, so we consider values of 0.7, 0.8, and 0.9. In
order to match the equity premium, each value of p requires different values of v; and £. These values are
reported in Table 9.

There are many similarities among the three model economies that we compute. In all cases, the calibrated
model generates procyclical NO/S: The correlation between NO/S and the contemporaneous productivity
shock (as well as output growth) is always around 0.90. The correlation between NO/S and the state variable

x is between 0.3 and 0.4, and NO/S’s correlation with the price of risk ranges between -0.3 and -0.4.12

12 The procyclicality of NO/S is not sensitive to the assumption of a time varying price of risk, and we obtain the same
result even with a constant Sharpe ratio. However, in the absence of time variation in the price of risk, excess returns are not
countercyclical. Hence, we need a time varying price of risk to link NO/S to excess returns.
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These results are quite different from what a standard model without time to plan would imply. In a more
standard model, in which expected investment (next period) is the most natural proxy for new orders, NO/S
is countercyclical: In periods of high productivity growth, high contemporaneous investment (i.e. shipments)
causes an immediate rise in the capital stock. Given this ability to adjust capital without a delay, the effect
on next period’s expected investment (i.e. new orders) is comparatively small. The result is a slight drop
in NO/S. The standard model would also imply a high contemporaneous correlation between investment
and output, which is in contrast to the empirical observation that business investment lags output over the
business cycle (Christiano and Todd, 1996; Gomme, Kydland and Rupert, 2001).

In contrast, the model with time to plan generates a procyclical NO/S: When the economy experiences
a positive productivity shock, the firm increases its orders for investment goods relative to its current
investments, which were planned in the previous period. Whenever the realized productivity exceeds expected
productivity, new investment plans exceed current investments. This leads to both procyclical NO/S and a
lag between investment and output over the cycle.

Figure 4 plots the impulse response functions of output, new orders (investment plans), shipments (actual
investment), NO/S, the price of risk, and the expected excess return following a one percent productivity
shock, both for the standard model and the model with time to plan. Real variables (output, shipments,
and new orders) are normalized to have a unit quantity at time zero, where the shock occurs at time one.
Time zero values of NO/S, the price of risk, and the risk premium are steady state values.

For both models, output, new orders (or planned investment in the standard model), and risk premia
respond almost identically to the shock. In the model with time to plan, however, shipments respond with
a lag. The result is that NO/S immediately jumps up following the rise in productivity. In contrast, for
the standard model there is a slight dip in NO/S as the impact on investment goods that are to be shipped
immediately exceeds the impact on planned investment to be shipped later.

We then gauge whether the model can generate the return predictability observed in the data by running

regressions on simulated model data in which we forecast excess stock returns with lagged In NO/S:
ri 1 = oo+ a1 In NO/S, + €41

The results, for the three sets of parameter values we consider, are reported in Table 9. In all cases, NO/S
predicts excess stock returns with a negative coefficient, but the R-squares are much higher for lower values
of p;. In particular, when we calibrate the model with p, = 0.7, we match the 3.3% R-square found in
the data and reported in Table 6-A, though the largest slope coefficient found in the simulations, —0.31,

is somewhat smaller than the —0.435 value estimated from actual data. We conclude that our model is
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capable of matching a number of qualitative features of the data, but that additional work would be useful
in validating our choice of p,.

Finally, in our model it is possible to measure how much the countercyclical risk premia that are required
to match excess stock returns affect firm investment decisions. We do so by setting to zero the parameter
71, which determines the relationship between pricing kernel volatility and the state variable z;. Impulse
response functions under the original model, with time to plan, and the identical model with constant
risk premia are plotted in Figure 5. The figure shows that the immediate rise in investment following a
positive productivity shock is more than doubled by the presence of time-varying risk premia. Only after
about ten quarters following the shock do the models with and without time-varying risk premia converge.
Furthermore, the model without countercyclical risk premia only produces a 1% volatility of NO/S, while
our benchmark model is calibrated to match the data with a volatility of 3.5%. Time variation in risk premia

therefore generates about 90% of the variance of investment growth.

7 Conclusions

This paper has demonstrated a rich set of interrelations between the ratio of new orders to shipments of
durable goods, the returns on stock and bond portfolios, and various measures of real output and investment.
Our first main result is that NO/S has a significant ability to forecast excess returns on stocks and a variety
of bonds at horizons from one month to one year, both in and out of sample.

Our paper complements a recent strand of the literature that has demonstrated that non-price-based
macroeconomic variables can have significant predictive power for future asset returns. One such paper,
described above, is by Cooper and Priestley (2008), who demonstrate that returns can be predicted by a
measure of the output gap. Another is Piazzesi and Swanson (2008), who find that returns to Federal funds
can be predicted with the unemployment rate. A final example is Piazzesi, Schneider, and Tuzel (2007), who
find that the expenditure share of housing predicts stock returns. What is notable about our new variable,
the ratio of new orders to shipments, is that it is the only one of these macro-based variables that has been
shown to forecast both bond and stock returns.

We find that high NO/S ratios tend to follow periods of prolonged economic expansion, suggesting that
NO/S may capture the countercyclical risk premia endogenously generated by numerous asset pricing models
of endowment economies. We then examine whether the low costs of capital implied by high levels of NO/S
are consistent with aggregate patterns of investment behavior. Standard Q theory implies that high NO/S

(indicating low costs of capital) should lead to a short-lived increase in investment. The long-run implications
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of Q theory, as stated by Lettau and Ludvigson (2002), are the exact opposite, with high NO/S leading to

lower long-run growth rates in investment. Our findings are generally supportive of both hypotheses.
Together, these observations place NO/S at the intersection of a number of different channels at work in

the real economy and in asset markets. We believe that additional work that focuses on each channel might

result in substantial new insights.
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A Appendix: The Firm’s Problem, the Return to Investment
Plan, and Stock Returns

The firm maximizes firm value. Let M; ,y; denote the stochastic discount factor from time ¢ to time ¢ + i.

The firm’s problem is then:

LS 1-0 1-0 1-6 1o (Tepi—0Kyi)?
ALORO 10 Ly — Iy — deUenizdKewi)®
t t t t+i i+ t4+1 -

max Et E lwt,t+i +e R 2 Kt

} ;

=0

Teien Ketivz Lo —Gtti (Keyive — (1 = 0) Kipipr — Tegita)

where ¢; denotes the shadow price of the capital accumulation constraint, Tobin’s q. The first order condition

with respect to labor, L; delivers wages:
w,=(1-0)A KL

Each period in time ¢ the firm plans how much to invest in the following period, ¢ + 1, taking prices (w

and ¢) as given. The first order conditions with respect to I;+1 and Ko delivers the Euler equation:

;11 — 0K
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ai
Equation 11 is the familiar law of one price. The firm’s investment return is:

_ _ _ 12
(1 —=9) g1 + E:Mij1 142 (gAtl+29Kt9+21Lt1+29 -3¢ {52 - KBiD

t+2

Rl =
tt+1
qt

Specifically, R,{t 41 is the investment return from planning at time ¢ to make an additional unit of investment
at time ¢ + 1. The investment strategy can be undertaken at time ¢ by making an investment plan to invest
I;41 at time ¢ 4+ 1 and investing an appropriate amount in risk free asset such that the proceeds will exactly

cover the investment plan when it is due.
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In this setup, due to one period lag between investment plans and actual investments, the firm return is
not the same as the return to new investment plans. Investment return from period ¢t to ¢t + 1 concerns the
tradeoff between marginal benefits and marginal costs of new investment plans initiated at period t. But
the stock return is the return to the entire firm that includes not only the new investment plans, but also

the already installed capital. The ex-dividend firm value and dividend level are:

P = @Ko +EMi1Di

_ _ 1_(Iyy1 — 6Kpi1)?
Dipr = 9At1+fo+1L%+f—It+1—§f%

The firm value reflects the present value of next period’s installed capital (which includes new planned

investment) and the present value of expected dividends next year. The stock return is defined as:

Pii1+ Diyr

S _
Rt,t+1 = 2

Since then the process for productivity is non-stationary, we need to normalize the economy by A; in
order to be able to numerically solve the model. We define @ = C,/A, K, = Ki/Ai_o, I, = I /A _q,
]3t = P, /Ay, ﬁt = D;/A; and substitute. In the transformed model all variables are stationary. We solve the
normalized set of equations and then re-scale the variables after having solved the model. The equations of

the normalized economy are:
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Table 4: Predictability in GDP growth rates

This table contains the results of restricted and unrestricted versions of the re-
gression

In G‘r])]k:)t_;ﬂ—2 —1In GDPt+7'1 = o+ ﬁ In NO/St + é TERMf + Yy TBILLf + €

for various values of 7 and 7o. GDP is real and seasonally-adjusted, TERM is
the difference between 10-year and 3-month Treasury yields, and TBILL is the
yield on a 3-month Treasury bill. Values in parentheses are t-statistics computed
using Newey-West standard errors. The number of lags used in the four panels
of the table are 1, 1, 3, and 6, respectively. Data are quarterly from 1958Q2 to
2008Q4.

In Term T-Bill Adjusted
Intercept ~ NO/S Spread Yield R-Squared

GDP growth from ¢ to ¢ + 1

0.008 0.023 0.004
(10.583)  (1.189)
0.011 0484  -0.680 0.031
(4.742) (0.692)  (-1.699)
0.009 0041 1051  -0.713 0.052

(4.271)  (2.064)  (1.455) (-1.884)

GDP growth from ¢t + 1 to t + 2

0.008  -0.011 -0.003
(11.888)  (-0.662)
0.010 1.632  -0.776 0.090
(4.788) (2.725)  (-2.201)
0.009 0.017  1.864  -0.790 0.090

(4.432)  (0.902) (2.832)  (-2.291)

GDP growth from ¢t +2 to t +4

0.017  -0.081 0.043
(12.553)  (-2.507)

0.018 3143 -1.212 0.112
(4.195) (2.177)  (-1.712)

0.019  -0.041 2581  -1.169 0.118

(4.435)  (-1.229)  (1.744)  (-1.619)

GDP growth from ¢ +4 to t + 8

0.035  -0.194 0.101
(13.291)  (-3.304)
0.030 4629  -0.750 0.051
(3.029) (1.933)  (-0.461)
0034  -0.161 2476  -0.546 0.109

(3.769)  (-2.635) (1.087)  (-0.350)
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Table 8: Key return and macro moments

This table reports the aggregate return and macro moments used to calibrate the
model. The Sharpe ratio, risk free rate, and average excess stock returns are from
Storesletten, Telmer, and Yaron (2007). The volatility of output growth and NO/S
are from our calculations over the post-war and post-1958 samples, respectively. All
values are annualized.

Moment Value
Average excess stock returns 6.8%
Unconditional Sharpe ratio 0.41
Average risk free rate 1.3%
Volatility of output growth 1.0%
Volatility of In NO/S 3.5%
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Table 9: Model parameter values and predictive regressions

Panel A of this table reports parameter values that are fixed across all three calibrations of our
model to the moments in Table 8. In Panel B we report the other three parameters, which differ
across calibrations, as well as the model-implied slope coefficients and R-squares from the regression

rrf—i—l =ao+ailn NO/St + €t41

where r{, | denotes the excess return of the firm.

Panel A: Fixed parameter values

0 o Oq B o
0.36 0.025 0.015 0.997 2.6

Panel B: Model-implied risk premia and predictive regressions

g8 Pz 3 ai R?
-25.0 0.7 58 -0.31 3.3%
-19.0 0.8 67 -0.24 1.7%
-13.0 0.9 75 -0.16 0.6%
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Figure 1. The top panel of this figure plots the logarithm of the ratio of new orders of durable goods to
shipments of durable goods. The bottom panel plots growth rates of the new orders series. Shaded areas
denote NBER recessions. Data are monthly from 2/1958 to 12/2008.
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12 24 36 0 12 24 36
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Figure 2. Each panel of this figure plots the slope coefficients and 95% confidence intervals from the
regression of some output growth measure on lagged In NO/S; i.e.
lnYt+-,— — lnYtJr-r,l =a+ ﬁ IHNO/St —+ €

where Y either denotes new orders or shipments of durable goods. Values of 7 are given on the horizontal
axis, denoting the forecast horizon. Newey-West standard errors are computed using one lag. Data are
monthly from 2/1958 to 12/2008.
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Figure 4. Impulse response functions for models with and without time to plan. This figure
displays the responses to a one standard deviation shock to aggregate productivity at horizons from 1-50
quarters. Real variables (output, shipments, and new orders) are normalized to have a unit quantity at time
zero, and the shock occurs at time one. Time zero values of NO/S, the price of risk, and the risk premium

are steady state values.
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Figure 5. Impulse response functions for models with and without time-varying risk premia.
This figure displays the responses to a one standard deviation shock to aggregate productivity at horizons
from 1-50 quarters, both for the benchmark model with time-varying risk premia (y1 =
alternative model in which the price of risk is constant (v1 = 0). Real variables (output, shipments, and
new orders) are normalized to have a unit quantity at time zero, and the shock occurs at time one. Time
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zero values of NO/S, the price of risk, and the risk premium are steady state values.
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