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Abstract
This paper examines the role of housing in predicting macroeconomic outcomes. 
We do so by incorporating real-estate loans securitization, an important housing-
related variable, in our investigation. Our in-and out-of-sample results show that 
(1) securitized real-estate loans contain leading information about the real economy 
after accounting for other predictors such as residential investment; (2) securitized 
real-estate loans significantly improve corporate bond credit spreads’ ability to fore-
cast economic indicators; (3) while house prices lead the economy, after accounting 
for securitized real-estate loans and residential investment, the predictability appears 
to be more about economic contractions than expansions; (4) shocks to securitized 
real-estate loans have sustained economically significant effects on economic 
growth.

Keywords  Business cycles · Real-estate loan securitization · House prices · 
Residential investment · Corporate credit spreads · Financial accelerator mechanism

JEL Classification  G12 · G21 · E44 · E47 · E31 · E37

Introduction

Investigating the impact of housing and credit supply on the business cycles is 
important for policymakers and investors. In this study, we examine whether secu-
ritized real-estate loans contain leading information about the real economy after 
accounting for house prices, residential investment, and other variables that are 
known to forecast economic growth.

Our investigation of real-estate loans securitization as a predictor of the real econ-
omy is motivated by the securitization process. Financial intermediaries securitize 
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pools of illiquid assets such as real-estate loans by creating marketable liquid assets, 
such as mortgage-backed securities, which are sold to capital market investors.1 Spe-
cial purpose vehicles (SPVs) with their own balance sheet are created and entrusted 
with the securitization process.2 One of the attractive features of securitization is 
that even though securitization by itself does not change the cashflows of the under-
lying pools of assets, it creates new sources of funds for intermediaries. The newly 
created funds are then used to underwrite additional loans. Thus, by holding eve-
rything else to be equal, securitization should promote economic growth. Indeed, 
Estrella (2002), among others, argues that asset securitization changes economic 
output by providing the volumes of liquidity in the market or the supply of credit.

The liquidity channel theories (e.g., Kolari et  al. 1998) argue that securitiza-
tion has deepened the credit market. The upshot is that the credit markets are more 
efficient in the allocation of credit and the additional liquidity in the credit markets 
reduces imperfections in these markets, and thereby promoting economic growth. In 
addition, the literature (e.g., Estrella 2002) argues that securitization may affect the 
volume of credit due to standardization of contracts. Thus, if lending criteria is loos-
ened, it will affect all borrowers including the borrowers whose loans are planned 
for securitization. As a direct consequence, looser lending criteria would affect a 
larger pool of borrowers, and hence it may have a larger aggregate supply effect.

However, over-securitization, and hence over-lending to less creditworthy bor-
rowers may lead to economic crises as we have seen during the Great Recession of 
2007–2009. The stated crisis has further shown that demand for securitized assets 
decreased prior to and during the crisis (e.g., Chernenko et al. 2014, among others), 
and thereby reducing both asset securitization and supply of credit. Even before the 
above crisis, Estrella (2002) finds that securitization tends to decline during reces-
sions. Thus, we argue that securitization potentially contains leading information 
about the business cycles.

While there are different types of pools of assets that are securitized, we inves-
tigate whether securitization of real-estate loans, one of the most important types 
of loans, contain information about economic growth. While the existing literature 
investigates house prices (e.g., Bostic et  al. 2009; Miller et  al. 2011; Kartashova 
and Tomlin 2017) and residential investment (e.g., Green 1997; Learner 2007, 2015; 
Ghent and Owyang 2010) as leading indicators of economic growth, to the best of 
our knowledge, the existing literature does not analyze whether real-estate loans 
securitization leads the real economy.

Our empirical findings over the 1975–2019 period are as follows. First, in-sample 
results show that (1) the correlation between securitized real-estate loans and resi-
dential investment is 0.12, and thereby implying that securitized real-estate loans 
and residential investment have different information; (2) a real GDP growth predic-
tion model with securitized real-estate loans and residential investment as predic-
tors has higher R-squared values than that of a parsimonious model with residential 
investment as the predictor. This result indicates that while securitization of real-
estate loans may lead to residential investment, informationally it is distinct from 

1  Please see, Gorton and Metrick (2011) for a comprehensive study on securitization.
2  Please see, Gorton and Souleles (2005) for details on SPV’s role in securitization.
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residential investment, underscoring the importance of securitized real-estate loans; 
(3) securitized real-estate loans contain leading information about real GDP growth 
after accounting for a set of predictors including house prices, residential invest-
ment, etc. The above results are further robust to the exclusion of National Bureau 
of Economic Research recession (NBER recessions hereafter) quarters including 
the 2007–2009 Great recession. Second, the out-of-sample forecast results gener-
ally agree with the in-sample results. The out-of-sample results further show that 
securitized real-estate loans better forecast real GDP growth than house prices and 
residential investment do.

Finally, the macroeconomic consequences that we investigate in a standard 
vector-autoregression framework are as follows. The accumulated impacts of one 
standard deviation positive orthogonalized shocks to real-estate loans securitiza-
tion, house prices, residential investment, and corporate credit spreads on real GDP 
growth after ten quarters are approximately 0.38, 0.46, 0.40, and − 0.46 percentage 
points, respectively. Given that the quarterly mean GDP growth is 0.67% in the sam-
ple, these impacts are economically significant. Thus, real-estate loans securitiza-
tion not only predicts economic growth but also has significant impact on it. These 
results are robust to the exclusion of the housing-driven crisis period of 2007–2009. 
Furthermore, among the predictor variables, we examine real-estate loan securitiza-
tion has the maximum impact on personal consumption. Our results contribute to 
several strands of the literature as we discuss below.

We contribute to the literature on the relationship between housing and the mac-
roeconomy.3 In particular, our results contribute to the housing literature (e.g., Miller 
et al. 2011; Leamer 2015) that argues that residential investment and house prices 
are important indicator of the business cycles by showing that real-estate loans secu-
ritization better forecasts real GDP growth. Our results also contribute to the lit-
erature (e.g., Bluedorn et al. 2016; Christensen et al. 2019) that finds house prices 
forecast economic recessions by showing that house prices are possibly linked to 
economic contractions rather than expansions once we account for securitized real 
estate loans and residential investment.

We further contribute to the literature on the financial accelerator theory (e.g. 
Bernanke and Gertler 1989; Bernanke et al. 1999; Kiyotaki and Moore 1997; Hall 
2011) that shows the relationship between the quality of firm’s balance sheet and 
their access to external finance. In support of the above theory, the empirical busi-
ness cycle literature (e.g., Gertler and Lown 1999; Mody and Taylor 2004; Gilchrist 
et  al. 2009; Gilchrist and Zakrajšek 2012; Faust et  al. 2013) shows that corporate 
bond credit spreads, as a proxy for firm’s access to external finance, contain lead-
ing information about economic indicators. However, if the financial accelerator 
theory is correct, household balance sheet, borrowing, spending, and real activity 
are affected by the housing market (see, e.g., Bernanke 2007). We contribute to the 

3  A short list includes Lettau and Ludvigson (2004), Carroll et al. (2011), Adelino et al. (2015), Chaney 
et al. (2012) and Mian and Sufi (2011). Housing can affect the real economy through different channels. 
For instance, one strand of the housing literature (e.g., Benjamin et al. 2004; Case et al. 2005; Campbell 
and Cocco 2007) argues for the wealth effect of housing on the economy. Another strand of the literature 
(e.g., Favara and Imbs 2015; Gertler and Gilchrist 2018) argues for the balance sheet channel effect of 
housing on the economy.
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above literature by showing that the most accurate out-of-sample real GDP growth 
forecasts are obtained for the model that augments the baseline autoregressive model 
with both securitized real-estate loans and corporate bond credit spreads. However, 
we find that after accounting for residential investment, securitized real-estate loans 
rather than corporate bond credit spreads is a better predictor of real GDP growth.

Our results may have policy implications. Since the Great Recession of 
2007–2009 substantial research investigates a range of asset securitization issues 
including how securitization could be made more efficient by designing optimal 
contracts for asset-backed securities.4 We show that securitization, real-estate loans 
securitization in particular, is an important indicator of economic output. Thus, 
securitization may have diminished the efficacy of monetary policy as discussed in 
Estrella (2002), policymakers may be cognizant about the real-estate loans securiti-
zation market along with other housing and credit market indicators to gauge the 
health of the economy. Furthermore, while over-securitization of real-estate assets, 
and hence over-lending to less credit worthy borrowers may have reduced since 
2007–2009 crisis, it remains an important determinant of available credits in the 
economy.

The remainder of the paper proceeds as follows. “Data sources and characteris-
tics” describes the data sources and data characteristics. In “Empirical results”, we 
presents the empirical results, and “Concluding remarks” concludes.

Data sources and characteristics

The quarterly sample we investigate dates from the first quarter of 1975 to the fourth 
quarter of 2019, and this sample contains full five and one partial NBER recession 
quarters (1975 first quarter). We obtain most of our macroeconomic data, such as 
real GDP, real personal consumption expenditures (CONS hereafter), real busi-
ness fixed investment (BINV), NBER recession indicators, industrial production (IP 
hereafter) and unemployment rates (UNEMP hereafter), securitized real-estate loans 
(SRL hereafter), real residential property prices (RRPP hereafter), and residential 
investment (RINV hereafter) etc., from the Federal Reserve Bank website and our 
data consists of various vintages.

As for the credit spread measures, we obtain excess bond premium (EBP here-
after) and GZ-Spread (GZS hereafter) data from the Board of Governors.5 We 
concentrate on EBP throughout since it is shown to be a better measure since cor-
porate default probability is removed from GZS to obtain EBP (see, Gilchrist and 
Zakrajšek 2012). We further obtain Moody’s AAA and BAA rated corporate bond 
yields to compute credit-spread (CS hereafter), the traditional measure of corporate 

4  An incomplete list includes Eberly and Krishnamurthy (2014), Guren et  al. (2021), Campbell et  al. 
(2021) and Kim et al. (2022) etc.
5  Please see the link below Fig.  1 in the paper https://​www.​feder​alres​erve.​gov/​econr​esdata/​notes/​feds-​
notes/​2016/​reces​sion-​risk-​and-​the-​excess-​bond-​premi​um-​20160​408.​html. These measures are con-
structed using trading data for a sample of nonfinancial senior unsecured bonds.

https://www.federalreserve.gov/econresdata/notes/feds-notes/2016/recession-risk-and-the-excess-bond-premium-20160408.html
https://www.federalreserve.gov/econresdata/notes/feds-notes/2016/recession-risk-and-the-excess-bond-premium-20160408.html
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credit spreads defined as the difference in yields between Moody’s AAA and BAA 
rated bond yields.

In addition to corporate credit spreads, we obtain other indicators that are used in 
the literature as follows. We obtain the Federal funds rate (FED hereafter) and yields 
of 10-year and 3-month US Treasuries. We compute the Treasury term-spread (TS 
hereafter), which is the difference in yields between the 10-year and 3-month US 
Treasuries. We use FED and TS as per the literature (e.g., Harvey 1988, 1989; 
Estrella and Hardouvelis 1991; Ang et  al. 2006). We obtain stock market excess 
returns (XMRET hereafter) data from the Kenneth French website since stock mar-
ket is found to be important for economic growth (see, e.g., Fama 1981; Levine 
1991).6 Some of the above data are available monthly and we use arithmetic average 
to compute quarterly data for those variables.

We conduct stationarity tests of variables using both ADF (Augmented Dickey 
and Fuller 1979) and KPPS (Kwiatkowski et al. 1992) method. To attain stationar-
ity, we transform some of the variables and these variables are shown with the prefix 
Δ. For instance, ΔGDP and ΔFED are the log difference of real GDP and the first 
difference of FED, respectively. The housing-related predictor variables that we use 
throughout the paper are as follows. ΔSRL, ΔRRPP and ΔRINV, which are the log 
differences of SRL, RRPP and RINV, respectively.

Table 1, Panel A presents pairwise-correlation between some of the variables of 
interests. The correlation analysis shows that while housing variables are positively 
related to ΔGDP, EBP is negatively related to ΔGDP. Among the housing variables, 
the lowest correlation of 0.12 is observed between ΔSRL and ΔRINV, thereby indi-
cating ΔSRL and ΔRINV may have different information. Importantly, a very low 
statistically insignificant correlation between ΔSRL and NBER recessions imply 
that, while over-securitization of real-estate loans may be one of the precursors to 
the 2007–2009 recession, the contemporaneous relationship between the two is 
rather weak considering the five NBER recessions in the sample.

Table 1, panels B and C present the pairwise Granger causality test results for 
some of the variables. The optimal lag length for the Granger causality tests is 
chosen to be “one” quarter and is selected in a vector-autoregression framework 
incorporating both the Schwarz (SIC) and Akike (AIC) information criterion. The 
pairwise Granger causality in Table 1 panel B shows that ΔSRL, EBP, ΔRRPP and 
ΔRINV contain leading information about ΔGDP. However, the reverse Granger 
causalities are absent. In Table  1, panel C shows that both ΔRRPP and ΔRINV 
Granger causes EBP, while the reverse is not true. Among the housing variables, 
ΔRRPP Granger cause ΔRINV, while there is no other Granger causality between 
other variables. While the pairwise Granger causality results show that securitized 
real-estate loans have leading information about real GDP, we next investigate the 
relationship in a multivariate setup.

6  https://​mba.​tuck.​dartm​outh.​edu/​pages/​facul​ty/​ken.​french/​Data_​Libra​ry/f-​f_​facto​rs.​html.

https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data_Library/f-f_factors.html
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Table 1   Data characteristics

This table shows pairwise correlation and Granger causality test results of the selected variables. ΔGDP, 
ΔSRL ΔRRPP, and ΔRINV, are the log differences of real GDP, securitized real-estate loans, real resi-
dential house prices index, and residential investment, respectively; EBP is excess bond premium, a 
measure of corporate bond credit spreads; NBER Recessions is the NBER recession binary variable that 
takes the value of “1” in recession quarters and “0” otherwise. Panel A presents correlation of variables 
of interest. Panels B and C present pairwise Granger causality results, where optimal lag of one quarter is 
selected in a vector-autoregression framework based on Schwarz information criterion (SIC) and Akike 
information criterion (AIC); ≠  > imply the null that one variable does not Granger Cause the other
*, ** and *** significance at the 10%, 5% and 1% levels, respectively. Quarterly sample from 1975:Q1 to 
2019:Q4

Panel A: Pairwise correlations

ΔGDP EBP ΔRRPP ΔRINV ΔSRL

EBP − 0.45***
ΔRRPP 0.26*** − 0.29***
ΔRINV 0.38*** − 0.25*** 0.33***
ΔSRL 0.21*** − 0.04 0.21*** 0.12***
NBER Recessions − 0.53*** 0.48*** − 0.45*** − 0.42*** − 0.01

Panel B: Pairwise granger causality tests of real GDP

Null hypothesis p value

ΔGDP ≠  > ΔSRL 0.79
ΔSRL ≠  > ΔGDP 0.02**
ΔGDP ≠  > EBP 0.31
EBP ≠  > ΔGDP 0.00***
ΔGDP ≠  > ΔRINV 0.50
ΔRINV ≠  > ΔGDP 0.00***
ΔGDP ≠  > ΔRRPP 0.98
ΔRRPP ≠  > ΔGDP 0.00***

Panel C: Pairwise granger causality tests between housing variables and EBP

Null hypothesis p value

EBP ≠  > ΔSRL 0.83
ΔSRL ≠  > EBP 0.52
EBP ≠  > ΔRRPP 0.86
ΔRRPP ≠  > EBP 0.00***
EBP ≠  > ΔRINV 0.42
ΔRINV ≠  > EBP 0.03***
ΔRINV ≠  > ΔRRPP 0.31
ΔRRPP ≠  > ΔRINV 0.00***
ΔRINV ≠  > ΔSRL 0.88
ΔSRL ≠  > ΔRINV 0.37
ΔRRPP ≠  > ΔSRL 0.17
ΔSRL ≠  > ΔRRPP 0.87
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Empirical results

In this section, we investigate the in-sample predictions followed by pseudo-out-of-
sample forecasts of economic indicators. The primary goals of the in-sample predic-
tions are (1) to identify indicators that are significantly related to both economic 
contractions and expansions; (2) whether in-sample results hold if we exclude the 
housing-driven Great recession of 2007–2009. The pseudo-out-of-sample tests by 
design cannot identify those indicators since out-of-sample forecasts must include 
both recessions and expansions. Finally, we investigate the macroeconomic conse-
quences of shocks to the housing and credit markets on the real economy.

For the in-sample prediction, we run the following predictive model:

where one of ΔGDP, ΔCONS, and ΔBINV is the dependent variable, V is a vector 
of predictive variables. We further control for NBER recessions, which is an indica-
tor variable that takes the value of “1” in NBER recession quarters, “0” otherwise, 
in some of our specifications.

First, we test the results reported in the existing literature (e.g., Leamer 2015) that 
ΔRINV predicts ΔGDP. This step also ensures that we control for residential invest-
ment to test the predictive power of securitized real-estate loans, since proceeds from 
securitization could be used for real-estate lending/investments. Next, we investigate 
whether ΔSRL add to the forecasting power after controlling for ΔRINV. Finally, 
we account for a number of variables in the successive models to test whether ΔSRL 
predicts ΔGDP, ΔCONS, and ΔBINV. The corresponding results are presented in 
Table 2.

Looking from the left at Model 1 in Table 2, where we test whether ΔRINV con-
tains leading information about ΔGDP, we find that the coefficient of ΔRINV is sta-
tistically significant at the 1% level, and it is positive, and hence, it shows that higher 
ΔRINV leads to higher ΔGDP. The corresponding adjusted R-squared value is 19%. 
Looking next at Model 2, where we include ΔSRL as another predictor variable, 
we observe that both ΔSRL and ΔRINV predict ΔGDP. The signs of the coefficient 
show that a rise in ΔSRL indicates future economic expansions. The correspond-
ing adjusted R-squared value is 23%. Thus, we find some evidence that ΔSRL con-
tains information about real GDP growth that is not captured in ΔRINV. The above 
results are further consistent with the pairwise Granger causality results that both 
ΔSRL and ΔRINV contain predictive information about ΔGDP.7

Looking next at Model 3, where we include a number of other predictor vari-
ables, we find that ΔSRL continues to predict ΔGDP. Looking at the sign and the 
statistical significance of ΔRRPP and EBP, we find that a rise in house prices and 

(1)Xt = � + � ∗ Xt−1 + � ∗ Vt−1 + �,

7  We further evaluate the marginal gain in R-square values of ΔSRL relative to other predictor variables. 
We find that EBP has similar performance as ΔSRL, and other predictors add less in terms of model fit-
ness. We further include other lags of ΔSRL to evaluate whether other lags better predicts ΔGDP and the 
sign of the coefficient changes for other lags. However, we find that one-lag of ΔSRL has the best perfor-
mance, and the positive relationship between ΔSRL and ΔGDP persists irrespective of the lags of ΔSRL. 
These results are available upon request. We thank anonymous referees for this analysis as a robustness 
test.
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a fall in EBP signal economic growth. The results are consistent with the existing 
literature that shows that ΔRRPP (e.g., Miller et al. 2011) and EBP (e.g., Gilchrist 
and Zakrajšek 2012) have leading information about ΔGDP. We further find that TS 
and XMRET predict ΔGDP, and the results are also consistent with the literature 
(e.g., Harvey 1988, 1989) that those variables are important indicators of economic 
growth. Overall, we find that ΔSRL maintains its predictive power for ΔGDP after 
controlling for indicators that are known to predict economic growth.

Looking next at Model 4, where we include NBER recessions as a control vari-
able, we find that ΔSRL, ΔRINV, and XMRET are the only variables that predict 
ΔGDP. Thus, the results imply ΔRRPP an EBP are potentially related to recessions 
rather than economic expansions. The results are consistent with the literature that 
house prices (e.g., Bluedorn et  al. 2016; Christensen et  al. 2019) and EBP (e.g., 
Favara et al. 2016) are important indicators of recessions. We further find that TS 
contains no information about ΔGDP after accounting for recessions and this is con-
sistent with the literature (e.g., Estrella and Hardouvelis 1991) that finds that TS is a 
robust predictor of recessions. Looking next at the coefficient of ΔFED, we find that 
it is unrelated to ΔGDP, and the result finds some support for the arguments made 
in Estrella (2002) that monetary policy to influence economic growth became less 
effective because of securitization. In summary, we find that after accounting for 
NBER recessions along with a number of predictors, securitized real-estate loans 
have leading information about economic growth.

In Models 5 through 8, we investigate how ΔSRL is informationally related to 
ΔCONS and ΔBINV. We observe that after controlling for NBER recessions, 
ΔSRL is the only variable that contain leading information about both ΔCONS and 
ΔBINV, while ΔRINV and EBP lead ΔBINV. ΔFED is another variable that pre-
dicts both ΔCONS and ΔBINV, and it shows that higher ΔFED reduces consump-
tion, but increases business investment. Potentially, this is the reason we find that the 
net effect of monetary policy changes on ΔGDP is insignificant as shown in Models 
3 and 4. We further find TS and XMRET contain leading information about ΔBINV, 
while they have no information about ΔCONS. Overall, the in-sample results show 
that securitized real-estate loans are a robust predictor of ΔGDP, ΔCONS, and 
ΔBINV.

Out‑of‑sample forecasts of real GDP growth

In this section, we perform a number of pseudo-out-of-sample tests to ascertain that 
the in-sample results hold out-of-sample. First, we present the out-of-sample fore-
casting methodologies. Next, we present the out-of-sample test results for ΔGDP.

Following the housing literature (e.g., Aastveit et al. 2019), we adopt a recursive 
τ-step-ahead out-of-sample forecast methodology, where we set τ = 1, 2, 3, and 4 
quarters. Since our sample (from 1975 to 2019) includes five NBER recessions, we 
consider the first quarter of 1975 through the fourth quarter of 1984 for the model 
estimation. This choice of estimation period includes two NBER recessions, and 
hence provides realistic coefficient estimates of indicators to forecast the business 
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cycles. Next, we forecast for the dependent variable from the first quarter of 1985 
through the fourth quarter of 2019, and these forecasts include three NBER reces-
sions. Since an autoregressive model often contain considerable information about 
the dependent ΔGDP variable, our baseline model is an AR(1) model as per Eq. (2). 
The AR(1) term potentially accounts for variables that we do not analyze.

Next, we augment the above baseline AR(1) model with other predictor varia-
bles. The performance of the test model relative to the baseline model is measured 
by out-of-sample root mean squared forecasting error (RMSE) ratios. Since RMSE 
ratios may be biased, we evaluate the forecast performance based on the test-sta-
tistics as follows. If the parsimonious model has the same predictor variables of a 
larger encompassing model, then the models are nested. In our case, the models we 
are interested in are all nested, and they include the baseline AR(1) model.8 For the 
nested-models, we evaluate the forecast accuracy of a model relative to others by the 
MPSE-adjusted-statistics proposed in Clark and West (2007). Suppose there are a 
candidate predictor variable 1 and a competing predictor variable 2. The forecaster 
is interested in τ-step-ahead forecasts of the dependent variable y. The period t fore-
casts of yt+� from two models are denoted by ŷ1t+𝜏 and ŷ2t+𝜏 . We want to test the null 
that both have equal predictive accuracy. We define a variable f̂t+� as per Eq. (3) and 
test for equal RMSEs by regressing it on a constant. Then, use the resulting t-statis-
tics for a zero coefficient, and reject the null at 5% level if | MPSE-adjusted |> 1.65.

We investigate a number of models that nest the AR(1) model. In addition to 
the variables we investigated to far, we also include two additional credit spreads 
measures GZS and CS in the out-of-sample tests, and they are described in the data 
section. Table  3 presents the out-of-sample test results. After accounting for the 
housing and credit spreads variables, we find that other predictors do not add to the 
forecast accuracy, and hence those are not reported. In particular, we show thirteen 
different models besides the baseline model since models with other combinations 
of predictor variables have higher RMSE ratios than the ones we present. Looking 
from the top for a one-quarter ahead forecasts of ΔGDP, first we present the baseline 
AR(1) model. Next, we add one of the predictors to the baseline model, and then, we 
add two predictors, and so on. For parsimony and visual clarity, we only show the 
statistical significance of the model that has the lowest RMSE ratio relative to the 
competing models.

Comparing the two-variable forecast models and the baseline model, we find 
the model that contain AR(1) and EBP has the lowest RMSE ratio of 0.94. Recall 
that our in-sample results in Table 2 show that EBP does not predict real GDP if 
we control for NBER recessions. The inclusion of three NBER recessions in the 

(2)ΔGDPt = α + � ∗ ΔGDPt−1 + �.

(3)f̂t+� =
(

yt+� − ŷ1t+�
)2

−

[

(

yt+� − ŷ2t+�
)2

−
(

y1t+� − ŷ2t+�
)2
]

.

8  We have models that are non-nested. However, for parsimony we do not show the test-statistics for 
non-nested models since these models have lower RMSE ratios relative to the nested models.
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out-of-sample forecasts for the 1985–2019 period may have contributed to the bet-
ter performance of EBP. Nevertheless, the out-of-sample results indeed show the 
importance of EBP. The next best two-variable model has AR(1) and ΔSRL terms 
and it has the RMSE ratio of 0.96. The third best model with the RMSE ratio of 0.98 
contains AR(1) and ΔRINV terms. Thus, ΔSRL as a single predictor does better 
than ΔRINV in predicting ΔGDP.

Looking next at the models with two predictors in addition to the AR(1) term, we 
observe that the RMSE ratio of 0.88 is the lowest among all the models we present 
in Table 3, and this model contains three predictors: AR(1) + EBP + ΔSRL. Based 
on the MPSE-adjusted-statistics, this model is more accurate than the compet-
ing three models: (1) AR(1); (2) AR(1) + EBP; (3) AR(1) + ΔSRL. That is, ΔSRL 
considerably improves the forecast accuracy of the parsimonious model that con-
tain AR(1) and EBP. In contrast, looking at the last two rows, we find that adding 
more indicators to the three factor AR(1) + EBP + ΔSRL model increases the RMSE 
ratios of the corresponding larger models. We do not show other possible combina-
tions for brevity, because all of these models have RMSE ratios higher than 0.88.

For two- to four-quarter-ahead forecasts, Table 3 shows that the results are quali-
tatively similar to those for the one-quarter-ahead forecasts. overall, the out-of-sam-
ple results supports the in-sample results that securitized real-estate loans forecasts 
economic growth. For parsimony, we do not report the results for the pseudo-out-
of-sample results for real personal consumption and fixed business investment since 
these results do not change our primary conclusions, but the results are available on 
request. However, in “Macroeconomic implications”, we fully explore the impact on 
these indicators to ΔSRL shocks.

Robustness: out‑of‑sample tests with alternative baseline model

In this section, we investigate whether an alternative baseline model that includes 
residential investment and the AR(1) terms changes our results for the following 
reason. It could be argued that new funds generated through real-estate loans secu-
ritization could be invested in the form of residential investment. Thus, forecasters 
are better off using residential investment as a forecasting variable, and then include 
securitized real-estate loans to investigate its forecasting ability. Therefore, we alter 
the baseline model specification as per Eq. (4) and reinvestigate the out-of-sample 
performance of securitized real-estate loans.

The out-of-sample tests methodology is similar to the methodology in the 
previous section. However, in this study, we focus on ΔSRL, ΔRRPP, and EBP 
since these variables perform better than the others as per Table  3 results. The 
corresponding out-of-sample results are presented in Table  4. For parsimony, 
we do not present all the possible models since other models are less accurate 
than the models we show. The RMSE ratios in the above specification would also 
differ from the ones we presented earlier in Table 3 since the baseline model is 
different.

(4)ΔGDPt = α + � ∗ ΔGDPt−1 + � ∗ ΔRINVt−1 + �.
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Looking at Table 4 from the top, we present the alternative baseline model fol-
lowed by larger encompassing models with other predictors. The RMSE ratios in the 
second row are less than “1”, and hence the result shows that augmenting the alter-
native baseline model with ΔSRL increases the forecast accuracy in all four forecast 
horizons. Thus, we find another piece of evidence that information content of secu-
ritized real-estate loans is different from that of residential investment.

In contrast, looking at the results in the next row, we find that ΔRRPP as a fore-
casting variable lowers the forecast accuracy of the alternative baseline model in 
all four forecast horizons. This result indicates that after accounting for residential 
investment, house prices may not have information about future ΔGDP. Looking 
next at the results for EBP as a forecasting variable, we find that it adds to the alter-
native baseline model in terms of forecast accuracy in all forecast horizons. How-
ever, the RMSE ratios of this model in all four forecast horizons are higher than 
those for the model that augments alternative baseline with ΔSRL. That is, after 
accounting for ΔRINV, ΔSRL is a better predictor of economic growth than EBP.

Looking at the last row that shows the model that contains four predictors: 
AR(1) + ΔRINV + EBP + ΔSRL, we find that the RMSE ratio of this model is 
0.90 and is more accurate than the competing three models: (1) AR(1) + ΔRINV; 
(2) AR(1) + ΔRINV + EBP; (3) AR(1) + ΔRINV + ΔSRL. The results thus 
show that ΔSRL adds to the forecasting power of the AR(1) + ΔRINV + EBP or 
AR(1) + ΔRINV models, and the model accuracy is statistically significant at the 1% 
level of significance in all four forecast horizons. Overall, we find that an alternative 
baseline model does not change our main conclusions that ΔSRL is a leading indica-
tor of economic growth.

Table 4   Robustness: out-of-sample forecasts of real GDP with alternative baseline model

This table presents the out-of-sample τ-step-ahead recursive forecasts of ΔGDP, where τ = 1, 2, 3, and 
4 quarters. The baseline model is ΔGDP

t
= � + � ∗ ΔGDP

t−1 + � ∗ ΔRINV
t−1 + �. The baseline model 

is augmented with different predictors. The variables are described in previous tables. We compare the 
nested model AR(1) + ΔRINV + EBP + ΔSRL, which has the lowest RMSE ratio, to three competing 
models that it nests, namely, AR(1) + ΔRINV, AR(1) + ΔRINV + EBP, AR(1) + ΔRINV + ΔSRL. *, **, 
*** implies that the RMSE ratio is statistically different from the competing models based on the MPSE-
Adjusted test-statistics (Clark and West 2007), which is described in the text. The tests for statistical dif-
ferences for other RMSEs are not shown for parsimony. The sample period 1975Q1–2019Q4; the estima-
tion period is from 1975Q1 to 1984Q4; recursive forecasts are for the 1985Q1–2019Q4 period

Out-of-sample GDP forecasts with AR(1) + ΔRINV as the baseline model

Predictors One-quarter 
ahead

Two-quarter ahead Three-quarter ahead Four-quarter 
ahead

RMSE ratios relative to the AR(1) + ΔRINV model

AR(1) + ΔRINV 1.00 1.00 1.00 1.00
AR(1) + ΔRINV + ΔSRL 0.94 0.92 0.91 0.91
AR(1) + ΔRINV + ΔRRPP 1.03 1.04 1.04 1.04
AR(1) + ΔRINV + EBP 0.98 0.96 0.94 0.93
AR(1) + ΔRINV + EBP + ΔSRL 0.90*** 0.87*** 0.85*** 0.84***
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Macroeconomic implications

While the in-sample and pseudo-out-of-sample forecasts are important, policymak-
ers are also interested in examining the effects on real GDP for shocks to ΔSRL. 
For this analysis, we use the standard vector autoregression (VAR) method, which 
is similar to the VAR specification in Gilchrist and Zakrajšek (2012) except that 
we have included ΔSRL and other housing-related indicators. The VAR specifica-
tion includes the following endogenous variables: ΔGDP, ΔCONS, ΔBINV, ΔIP, 
UNEMP, ΔFED, TS, EBP, XMRET, ΔRINV, ΔSRL, and ΔRRPP. Based on both 
Schwarz information criterion (SIC) and Akike information criterion (AIC), we find 
that VAR(1) describes the dynamics.

There are diverging views about how the endogenous VAR variables should be 
ordered. Without supporting or rejecting different views about the ordering of the 
variables in the literature (e.g., Thorbecke 1997; Christiano et al. 1994, 1999), we 
examine the generalized impulse response functions (see, e.g., Koop et  al. 1996; 
Pesaran and Shin 1998) where the ordering is not important. The accumulated gen-
eralized impulse response functions of ΔGDP to selected shocks are depicted for 
ten quarters in Fig. 1. We do not report the VAR parameter estimates or show the 
impulse response functions of ΔGDP to all shocks for parsimony.

In Fig.  1A, where we use the full sample, we find that one standard deviation 
(s.d.) positive ΔSRL and ΔRINV shocks in the present quarter have an accumulated 
impact on ΔGDP of approximately 0.38 and 0.46 percentage points, respectively, 
after ten quarters. For a similar shock to EBP impacts ΔGDP by − 0.46 percent-
age points. In contrast, for similar shocks to ΔRRPP have accumulated impacts 
of approximately 0.40 percentage points. Given that the quarterly mean real GDP 
growth in the sample is approximately 0.67 percent, all of the above impacts are 
economically significant. In summary, the above impulse responses of real GDP 
growth supports our earlier conclusions that securitized real-estate loans are impor-
tant for economic growth.

To ensure robustness of the above results, we use the 1975–2005 sub-sample, and 
the results are shown in Fig. 1B. This sub-sample analysis allows us to investigate 
the relationship after excluding the 2007–2009 housing/credit market driven crisis 
period since it could be argued that our results are driven by the stated crisis. Fig-
ure  1B shows that one s.d. positive ΔRINV and ΔSRL shocks have accumulated 
impacts of approximately 0.40 percentage points on ΔGDP after ten quarters, while 
a EBP shock impacts ΔGDP by approximately − 0.40 percentage points. Thus, these 
impacts are qualitatively similar to those we obtain for the full sample. However, the 
accumulated response of real GDP to similar ΔRRPP shocks is relatively small and 
this result underlines how house prices had an outsized impact on the economy dur-
ing the 2007–2009 crisis. Thus, the sub-sample analysis does not change our main 
conclusions. We next investigate the impacts of different shocks on other business 
cycle indicators.

For this analysis, the VAR model is same as before and we use the full 
1975–2019 sample. In Fig. 2, we show that the accumulated impulse responses 
of personal consumption (ΔCONS), business fixed investment (ΔBINV), indus-
trial production (ΔIP) and unemployment (UNEMP) to different shocks. To save 
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A   Accumulated Responses of real GDP growth (Full Sample)

B    Accumulated Responses of real GDP growth (1975-2005 sub-sample)
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Fig. 1   Accumulated responses of real GDP to housing shocks. This figure shows accumulated impulse 
responses of real GDP to generalized one standard deviation positive shocks for the VAR(1) model with 
the following endogenous variables: ΔGDP, ΔCONS, ΔBINV, ΔIP, UNEMP, ΔFED, TS, EBP, XMRET, 
ΔRINV, ΔSRL, and ΔRRPP. The variables are described earlier. Figure 2A and B shows responses of 
ΔGDP to different shocks for the full sample and 1975–2005 sub-sample. Response functions are plotted 
for 10 quarters in % points. A Accumulated responses of real GDP growth (full sample). B Accumulated 
responses of real GDP growth (1975–2005 sub-sample)
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space, we show the impulse responses of each indicator to different shocks in the 
same figure. Thus, we do not show the standard error (s.e.) bands of the response 
functions for visual clarity.

Looking first at the impulse responses of ΔCONS and ΔBINV, we find that 
for one s.d. positive ΔSRL shocks in the present quarter increase ΔCONS and 
ΔBINV by approximately 0.32 and 0.69 percentage points, respectively, after ten 
quarters. A similar shock to ΔRINV increases ΔCONS and ΔBINV by approxi-
mately 0.22 and 0.69 percentage points, while those for shocks to ΔRRPP are 
approximately 0.25 and 1.02 percentage points, respectively. As for similar 
shocks to EBP, ΔCONS and ΔBINV decrease by approximately − 0.20 and − 
0.75 percentage points. In summary, we find that ΔSRL has the highest impact on 
ΔCONS, while ΔRRPP has the maximum impact on ΔBINV.

Looking next at the impulse responses of ΔIP in Fig. 2, we find that one s.d. posi-
tive shocks to ΔSRL increase ΔIP by approximately 0.82 percentage points after ten 
quarters, while the impacts of shocks to ΔRRPP and ΔRINV are approximately 1.00 
and 0.50 percentage points, respectively. In contrast, shocks to EBP in the present 
quarter reduce ΔIP by approximately − 0.87 percentage points after ten quarters. 

Accumulated Responses of Other Business Cycle Indicators (Full Sample)
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Fig. 2   Accumulated responses of other business cycle indicators to housing shocks. This figure shows 
accumulated impulse responses of different variables to Generalized one standard deviation positive 
shocks for the VAR(1) model with the following endogenous variables: ΔGDP, ΔCONS, ΔBINV, ΔIP, 
UNEMP, ΔFED, TS, EBP, XMRET, ΔRINV, ΔSRL, and ΔRRPP, where ΔIP is changes in industrial 
production (IP) and UNEMP is unemployment rates, the other variables are described earlier. The fig-
ure shows the impulse responses of ΔCONS, ΔBINV, ΔIP, and UNEMP to different shocks for the full 
sample, where we do not show the standard error (s.e.) bands for visual clarity. Response functions are 
plotted for 10 quarters in % points
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As for the impulse responses of UNEMP, we find that for similar shocks to ΔSRL, 
reduce UNEMP by approximately − 0.25 percentage points after ten quarters, while 
shocks to ΔRRPP and ΔRINV reduce UNEMP by approximately − 1.25 percentage 
points. For similar shocks to EBP, UNEMP increase by approximately 1.20 percent-
age points. Overall, the impulse response functions of macroeconomic variables are 
generally in conformity with the in- and out-of-sample results that securitized real-
estate loans are an important indicator of the real economy.

Concluding remarks

This study examines the role of securitized real-estate loans in predicting macro-
economic outcomes. Financial intermediaries securitize different types of loans by 
creating marketable asset-backed securities that are sold to investors. Essentially, 
intermediaries create new sources of funds through the asset securitization process, 
and these newly created funds are then used for underwriting additional loans. Thus, 
asset securitization should promote economic growth.

The literature (e.g., Estrella 2002) indeed argues that asset securitization changes 
economic output by providing additional credit. However, the 2007–2009 crisis has 
shown that over-securitization, and hence lending to less creditworthy borrowers, 
may lead to economic crises. In such crises, demand for asset-backed securities 
falls (e.g., Chernenko et al. 2014, among others), and thereby reducing credit to the 
economy. In another words, asset securitization may lead the business cycles. In this 
study, we investigate whether real-estate loans securitization, an important housing-
related variable, is a leading indicator of economic growth. Our in- and out-of-sam-
ple results substantiate that securitized real-estate loans lead real GDP growth. Fur-
thermore, the standard vector-autoregression results show that securitized real-estate 
loans have sustained economically significant effects on economic growth.

Our findings could be followed up in several ways. First, future research may 
investigate the term structure of mortgage-backed securities held by different inter-
mediaries and its relationship to the business cycles. Second, future research may 
examine the effect of financial intermediation on economic growth after accounting 
for the housing and credit markets. Third, we have not investigated securitization of 
other types of loans such as consumer or commercial and industrial loans. Future 
research may investigate whether securitization of other types of loans contains 
leading information about the real economy.
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