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GSEs, Mortgage Rates, and
Secondary Market Activities

Abstract

Fannie Mae and Freddie Mac are government-sponsored astsr{GSES) that
securitize mortgages and issue mortgage-backed sesMRS). In addition, the
GSEs are active participants in the secondary mortgageemnarkbehalf of their
own investment portfolios. Because these portfolios hawe/g quite large, port-
folio purchases (in addition to MBS issuance) are often dgibto be an important
force in the mortgage market. Using monthly data from 1998@b6 we estimate a
VAR model of the relationship between GSE secondary markefites and mort-
gage interest rate spreads. We find that GSE portfolio paeshlaave no significant
effects on either primary or secondary mortgage rate sprefadrther, we exam-
ine GSE activities and mortgage rate spreads in the wakeecI288 debt crisis,
and find that GSE portfolio purchases did little to affecenest rates paid by new
mortgage borrowers. This empirical finding is robust torali¢ive identification
assumptions and to alternative model and variable speifitsa

Journal of Economic Literature classification numbers: H81, G18, G21
Keywords: Mortgage finance, Government-Sponsored Enterprisesnéiadesta-
bility



1 Introduction

The housing-related government-sponsored enterprisB&g{sFannie Mae and
Freddie Mac securitize pools of mortgages, thereby assuthiir credit risk and

allowing the resulting mortgage-backed securities (MBSjrade as effectively
AAA-rated securities. This process provides originatacseas to a liquid sec-
ondary market for their loans. Separately, the GSEs alse issrporate bonds to
finance large, highly leveraged, portfolios of mortgagdgroin the form of their

own MBS.

The GSEs, through their portfolios, are large investorshan U.S. mortgage
market. At the end of 2004, GSE-issued MBS totaled nearly $Rlion, or nearly
35 percent of outstanding home mortgage debt. At the sange GSE portfolios
totaled over $1.5 trillion, or more than 20 percent of totairtgage debt. In a
typical month, roughly 40 percent of newly originated maggs are securitized by
the GSEs, and about 20 percent are bought by the GSEs’ postfoGiven their
important role in mortgage markets, one might expect thewfies purchased by
the GSEs to affect the equilibrium prices in mortgage matkktdeed, the GSESs’
effect on mortgage rates has played a key role in the recdiaypebates on how
to reform the GSEs (Greenspan (2005b)).

Earnings from mortgages held in the GSES’ portfolios cle@enefit GSE
shareholders. But these portfolios might also benefit nagetgoriginators and
home buyers with conforming mortgages. Unusually heavysarsthined portfo-
lio purchases might bid up the price of new mortgages, atligwiriginators greater

profits or the opportunity to lower mortgage rates. Howether GSEs must finance

1Source: Inside Mortgage Finance.



such purchases by issuing corporate debt. Thus the extrardefor mortgage as-
sets created by portfolio purchases might be largely offgahe increase in GSE
corporate debt.

However, even if GSE portfolio purchases do not affect magégrates during
normal times, the purchases might act as a stabilizatiomaméem during financial
crises, with the GSEs acting as a buyer of last resort in the&SMiarket. The
GSEs might then buffer mortgage originators from financiatket shocks, thereby
limiting the impact of shocks on mortgage rates and mortdgewers.

The ability of GSE portfolio purchases to affect MBS pricepends in part
on whether investors view GSE-guaranteed MBS and GSE atgpdebt as sub-
stitutes. Roll (2003), among others, argues that foreigestors prefer holding
GSE debt over GSE-guaranteed MBS because some GSE corporate do not
carry the prepayment risk inherent in MBS. In this view, GS#tfplio growth
would stimulate lower-cost foreign capital to flow into UrSortgage markets. By
the same argument, however, this capital would flow out opa@te and Trea-
sury markets. Moreover, other intermediaries can consBucthetic securities
based on MBS that strip out prepayment risk. Given the sizedarersity of the
U.S. high-quality debt market (more than $23 trillion aating to the Federal Re-
serve’s Flow of Funds Accounts), the importance of foreiqrestors in mortgage
rate determination might be very small. Indeed, the largekateor highly rat-
ed debt suggests that mortgage rates are set in worldwidkalcayarkets and that
GSE portfolios might have little influence on mortgage rates

Investors demand lower returns on GSE corporate debt threatebt of other
comparable corporations, partly because investors peraaiimplicit government

guarantee on the debt. One might expect some of this implidisidy to flow to



mortgage borrowers. Previous literature has examinedaesieannels by which
the GSEs could affect mortgage rates. By law, the GSEs cdnnomortgages
larger than the conforming loan limit (such large mortgagesknown agumbos).
Several papers have estimated the difference between agertigites on jumbo
loans and those on conforming loans. Recent estimateso$pihéad range from
4 to 35 basis points, while older estimates are often times dighe Other
studies have examined the effect of the GSES’ activitiesamiorming mortgage
rate spreads.

In this paper we use a vector autoregression (VAR) approadhmenthly da-
ta from March 1993 to December 2005 to estimate the effectQE Gecondary
market activities—both gross portfolio purchases and M&Bance—on primary
and secondary mortgage rate spreads. Our main finding iS®&tportfolio pur-
chases have essentially no short- or long-run effects bergirimary or secondary
mortgage rate spreads. We also find some evidence that G8&lipgourchases
tend to rise following an increase in spreads; if spreadsregan-reverting, such
behavior is consistent with a profit-maximizing portfolivategy.

Our results are subject to some obvious caveats. First, axst importantly
from a policy perspective, our results are subject to theakurritique. We are
not estimating the deep parameters of a fully specified #teat model featuring

optimizing forward-looking market participants. Thusy@stimated effects can

°See McKenzie (2002) and Ambrose, LaCour-Little, and San(2004). Passmore, Sherlund,
and Burgess (2005) estimate that 7 basis points, of an astini® basis point jumbo-conforming
spread, are attributable to the GSE funding advantage. e 8 basis points are attributable to
different characteristics of the jumbo and conforming mage markets, such as compensation for
differing credit and prepayment risks.

The end result is mixed: some studies conclude that the G&sake mortgage rate spreads—
see Hendershott and Shilling (1989), Cotterman and Pedr2@6), Kolari, Fraser, and Anari
(1998)—while others can find no significant effects—see Bei), Nothaft, and Gabriel (1989).



only describe the behavior of the endogenous variable utihdepolicy regime

of the sample period. However, our results can be used taaeathe claims
of an effect over the sample period. Further, given that sg&y markets for

nonconforming mortgages are growing in sophisticationsingl, the effectiveness
of GSE actions (which primarily affect conforming mortgagjeeems more likely
to diminish than to grow.

Second, we are limited by our data to studying the relatipgnamong GSE
actions and interest rates at a monthly frequency. If GSEBr&tand interact-
ed spreads at a much higher frequency we might not find anfiareships using
monthly data. However, even at a monthly frequency, we dodewtral interest-
ing dynamic relationships; thus, we do not believe that esults are driven by
time-aggregation bias. Moreover, we show that spreads &t &&tions are not
particularly correlated within a month (although GSE atsi@re correlated with
lagged shocks to spreads). Thus, there is simply not venhroagsality to assign
within a given montH. Finally, other studies of the relationship between GSE-port
folios and mortgage rates have used monthly data while nonthé¢ best of our
knowledge) have had access to higher-frequency data.

Third, and related, the classic structural VAR methodolaggyuires the econo-
metrician to make identifying assumptions about how theogedous variables
react to one another within the same period. The commonlg tismgular order-
ing, for example, requires the econometrician to specify fome variables react

to others only after a delay. In our model, this would req@issuming that, for

4As a counterexample, inflows to mutual funds that mainly bug.$tocks are very highly cor-
related with U.S. stock price movements, even when dailg deg used. In that setting, unlike ours,
there is a large amount of causality to assign within a peribte estimated relationship between
mutual fund flows and stock prices is strongly affected byiassg that stock prices do not react to
fund flows within a given period (or vice versa).



example, GSE portfolio purchases could react to changge@ads within a given
month but that spreads could not react to portfolio purché&sevice versa). How-
ever, in place of the standard structural VAR identifyingumaptions, we use the
weaker identifying assumptions suggested by Pesaran anq1998). These pro-
duce impulse response functions that are not affected byrtleging of the shocks.
In our robustness tests, we show that our results are eslbentichanged under
several different identifying assumptions.

Our main results are also robust to a variety of alternatpeciications. In
particular, we estimated the effect of GSE actions on mgegpreads in models
that use (1) nonstationary techniques, (2) alternativéingcéactors and variable
definitions to produce stationary series, and (3) a variétime series identifying
assumptions including the full set of triangular shock arugs.

Our paper is closest to the study of Naranjo and Toevs (20029, estimate
a long-run cointegrating relationship between GSE paddfplurchases and mort-
gage rate spreads. In contrast with our results, they cdadlat GSE portfolio
purchases lower primary mortgage rate spreads and thévlmopurchases lower
primary mortgage rates more than MBS issuance. Becauseufieglyproprietary
data from Fannie Mae to construct their dataset we canrevhattto replicate their
study. However, even under our closest approximation to specification we are
unable to reproduce several key findings from their study.

Our paper is also similar to the study of Gonzalez-River®{20who estimates
a long-run cointegrating relationship between secondaket spreads and port-

folio purchases using monthly data from 1994 to 1999. Shelades that wider

5For a discussion of the difference betwaeplication andreproduction in economics, as well
as an analysis of the rates at which economic findings candmessfully replicated or reproduced,
see McCullough, McGeary, and Harrison (2006).



secondary market spreads increase portfolio purchasdsasdhat the “error cor-
rection term in the equation for portfolio purchases is tatistically significant”

and therefore “it is mainly movements in the secondary ntaspecad that will

carry out the adjustment toward equilibrium, in the veryrsierm” (p. 33). Thus,
Gonzalez-Rivera’s results also cast doubt on the abilitparffolio purchases to
affect spreads.

The GSES’ large, highly leveraged portfolios pose riskhotaxpayer and to
the financial system more broadlyOur results suggest that curbing the growth of
these portfolios might not increase mortgage rates paigbymortgage borrowers
while mitigating the risks posed to taxpayers and the firarsgisten?

The remainder of the paper is organized as follows. In the sestion, we
introduce the VAR. The third section presents our data. i@®et contains our
results, our analysis of GSE secondary market activitiesiorigage rate spreads,
and an analysis of GSE activities during the financial madi&tess of late 1998.

The next section presents various robustness checks afiidahsection concludes.

2 VAR and Identification

In this section we discuss the economic environment in whighdata are gener-
ated and our statistical approach. Broadly speaking, weatd a vector autore-

gression (VAR) model with GSE actions and mortgage ratessjsras endogenous

5The appendix contains our efforts to reproduce the resfiltéananjo and Toevs (2002) and
Gonzalez-Rivera (2001).

"In this paper, we focus only on the potential benefits broagtaut by GSE secondary market
activities. See Lucas and McDonald (2005) for estimatefefrisks to taxpayers, and Greenspan
(2005a) and Office of Management and Budget (2006) for assegs of the broader risks.

8n contrast to the accumulation of portfolio assets, the &SEcuritization of mortgages gen-
erates few on-balance-sheet assets and results in lititesiiance. Thus, issues related to market
discipline and systemic risk do not arise with respect taiggzation.



variables. Our primary conceptual experiment is how onealte will evolve

over time in reaction to a shock to a different variable, ,ehgpw mortgage rate
spreads will change if GSE portfolio purchases suddenlyease. Following the
literature, we compute impulse response functions (IR&-g)dtch the conceptual
experiments. However, in our baseline specification, we atause the standard
(strong) identifying assumptions to construct our IRFsteéad we follow Pesaran
and Shin (1998) and use weaker identifying assumptionsrstaact generalized

impulse response functions.

2.1 Overview

Mortgage interest rate spreads are affected by investepgatations about mort-
gage risks (mainly credit and prepayment risks), financiatket liquidity, in-
vestors’ expectations about the actions of other partitfpéincluding the GSES),
and the current level and expected trajectory of mortgaigesgreads. At the same
time, the GSEs are buying mortgages for their own investmpertfolios for many
of these same reasons.

The theoretical connection among these variables couldiibe complicated,
in part because the equilibrium depends on how a small nuofleattities expects
the others to behave. In this paper, we do not attempt to atsithe deep param-
eters of such a theory-based structural mddeistead, in our reduced-form ap-
proach our goal is to characterize the statistical relaigmamong the endogenous
variables, including the potential stabilizing effectsG&HE activities on mortgage
rate spreads and the GSE portfolio managers’ reactions ttyage rate spreads.

Our techniques allow us to examine the short- and long-réecesf of GSE

9See Brunnermeier and Pedersen (2005) for one such model.



portfolio purchases on mortgage rate spreads. Note thatiogzmortgage rates in
the short run does not require permanently lowering themicerversa. The GSEs
might be able to dramatically affect mortgage rate spreadfe short run, but
then see these effects undone over time, leaving mortgégepeeads unchanged
in the long run. Conversely, the GSEs might not be able tachffeortgage rate
spreads much in the short run, but might be able to cumulaie éffects over
time, producing a significant long-run effect.

An obvious shortcoming of our data is its monthly frequereipancial market
prices and traders routinely interact at a much higher frtagy Given that our da-
ta are monthly, it is difficult to ascribe causation to catetl movements between
GSE activities and mortgage rate spreads. That is, if GSHofiorpurchases rose
and mortgage rate spreads fell within a month, we could nptsavhat degree
GSE business managers reacted to larger-than-expectédag@rrate spreads by
increasing portfolio purchases, and to what degree lalgar-expected GSE port-
folio purchases pushed down mortgage rate spreads. Thiast@holesky-style
identification scheme would require choosmgriori the direction of contempo-
raneous causality.

In this paper, however, we use a more general identificatraegy that elimi-
nates the need to specify ampriori ordering of variables within the VAR. Pesaran
and Shin (1998) (following Koop, Pesaran, and Potter (1986)ive generalized
impulse response functions that are invariant to the andeoif variables in the
VAR. This procedure is a deviation from standard practiceyws will describe it

in some detail here.



2.2 Basic Model

Formally, we arrange the endogenous variables (such as mortgage rate spreads
and portfolio purchases) in each peripihto the vectorX; and them exogenous
variables (such as the risk-free rate and the slope of the gigve) into the vector
Z:. We then write the structural relationship between the gadous and exoge-

nous variables as:

(1) Xy =21 X4 1+ + 2, X p+ 00+ 1121+ - + T Zi— g + &4

Here,®; (n x n) andl'; (n x m) denote coefficient matrixes amgd(n x 1) denotes
the vector of fundamental shocks to the economic systemausecthese shocks
are taken to be independent we assume that their variavegisoce matrix is
diagonal and given byE (g.}) = A,,.

In our primary specification, the vector of endogenous e®.X; includes
five variables: the secondary mortgage rate spread, theaprimortgage rate
spread, implied volatility on ten-year Treasuries, gro&EQVIBS issuance, and
gross GSE portfolio purchases. The vector of exogenoushlag Z; includes
three variables: realized mortgage delinquencies, thgdan Treasury rate, and
the Treasury yield curve slope (1 to 10 year). Each of thegahlas is described
in more detail in the next section.

We cannot estimate the coefficients of the structural repitesion given by
equation (1) directly. Instead, we estimate the coeffisiaritthe reduced-form

representation:

(2 Xe=AXe 1+ +AXp+BoZi + -+ BpZi—_j, + wy.



Herew; is the vector of reduced-form errors. In moving from equa(ib) to equa-
tion (2) we left-multiplied both sides of equation (1) 556_1- Thus the reduced-
form erroru; will be a linear combination of the fundamental shoaks= <I>515-:t.
The errorsu; will, as a result, be correlated across equations so thatv#gance-

covariance matrix generally will be non-diagonal:
E (wu) =E (cpglsts/cpgl’) = 0, E (e42) D5V = D5 A, 0, = S

Our fundamental identification problem is to produce estamaf the struc-
tural parameters from the estimated reduced-form coeffigielhe reduced-form
parameters will provide us with fewer coefficients than wauiee to pin down the
structural parameters, requiring us to make additien@liori assumptions about
the structural parameters. More formally, the structucalation contains the fol-

lowing free parameters:

Dy , &y---®,, [y---Ty, A, — n?+pn®+ kmn free parameters
—~ — L =~

n2—n pxn2 kxnm n

The matrix®, has onlyn? — n free parameters because the diagonal elements are
assumed to be unity. The reduced-form estimates provideithsthe following

coefficient estimates:

2 2 . .
Ay---Ap, By By, \5;/ — pn“ + kmn + (n® + n)/2 coefficients

pxn2 kxnm (n?+n)/2

Thus, the number of restrictions we have to impose in ordétdotify the struc-

tural parameters is the difference between the twgndr— n)/2. In our baseline

10



model, wherer = 5, we require 10 restrictions.

2.3 Standard Impulse Response Functions

In our results section we will focus on the impulse responsetions implied by
our estimated coefficients. The conceptual experiment ¢®topare the trajecto-
ries of the endogenous variables under two scenarios: isaem@ario (the control)
we assume that, at the end of period 1 nothing is known about the fundamental
shocks that will hit the economy in periaggdin the other scenario (the experiment)
we assume that at the end of period 1 market participants become aware that
next period’s fundamental shock will be such that= §. We then compute the ex-
pected values of the endogenous variables in petiaods 1, ¢ + 2, and so on; the
impulse response function will be the difference betweenekpectations under
the experiment and under the control.

To simplify notation, assume that the structural model €Rtdires only one lag
of the endogenous variables and no exogenous variables fotm the shocks).
This assumption is not as restrictive as it might seem becthesestimated coef-
ficients on the exogenous and extra lagged endogenous leariabthe reduced-
form representation provide m&t restrictions on the parameters of the structural

representatio®® Thus, we rewrite equation (2) as:

@) Xy = A1 X1+ wy.

0n practice, we use the Akaike Information Criterion (Al®)determine the number of lags to
include in our empirical specification—see section 4.1.

11



We can use equation’{ao write X; as the sum of the;'s:
(3) Xy = up 4+ Ayug_y + A2up_o + Adup_ g+ -+ - .
Our conceptual experiment (the impulse response functian)e written as:
B {Xipjlug =0} — By {Xoqj}, 5=0,1,....
From equation (3) we see that for each perjdtis difference is:
Bt (Xppjlue = 8) — Byo1 (Xusj) = AJ0.

The shock to the reduced-form systéims usually constructed to represent an
innovation to one of the fundamental shoeks For example, a unit innovation to
the first equation in our system might be writterdas= (1, 0, 0, 0, 0)’. Because
up = ¥y 'ey, § would be written ass = &, 1.

Under this approach, we need an estimat@gin order to construci. As we
discussed in the previous section, we need to imgese- n)/2 restrictions. The
usual set of restrictions is th@, be lower triangular, that is, all values above the
diagonal are zero. With this assumption, we can form an estiof®, andA,, by
constructing the Cholesky decomposition (or “matrix sguaot”) of S, this is the

unique lower triangular matri¥®, such thatPy P; = S. Then row: and columry

12



of the estimate o, ' can formed:

0 if i < j,

4) o' (i,5) =41 if i = j,

Po(i, §)/Mn(iyi) i i > 5.

And the variance estimates are formed&i@', i) = Py(i,19).

Notice that the assumption thdy is lower triangular is not innocuous; instead,
it is the same as assuming that some variables do not redu¢&ssto other equa-
tions within the same periotl. To fix ideas, consider the simplified state vector
xt = (pt, s¢)’ wherep, are GSE portfolio purchases ardare secondary market
mortgage rate spreads. Then we write the structural equgitjoas:

1 0 Dt €
= q)lwt—l + !

o3t 1 St £
Becaused is (by assumption) lower triangular, GSE purchagesdo not react
to spreadss;, within period¢. Had we reversed the order of the state vector we
would have made the opposite assumption: that spreads deasttwithin period

t to GSE portfolio purchases.

2.4 Generalized Impulse Response Functions

The standard approach produces orthogonalized errotssttianovations to the

structural shock process The approach of Pesaran and Shin (1998) is instead to

see Sarno and Thornton (2004) for an example in which sharimg affects the estimated
IRFs in a standard triangular identification scheme.
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shock the reduced-form errots. Because the variance-covariance matrix:of
S, is not diagonal, a shock to one elementiafould normally be accompanied by
“spillover” effects to the other elements.

If we assume that the shocks are distributed as multivariate Normal, we can
use the well-known formula for the conditional expectatidmultivariate normal
random variables. In particular, i, ~ N(0,.5) andu;; = 6; (whereu;; denotes
the j1 element ofu,), then the conditional expectation of the other elements, of
is given by:

Iy
E(ut|’Lth = 53) = S—J X S x lj.
33

Here 1; is the selector vector with zeros everywhere except for aevalf 1 at
position j, while s;; is the j1-diagonal element of. We estimateS from the
variance-covariance matrix of the reduced-form ertgrs

Notice that we are makingo extra assumptions about the relationship of the
endogenous variables within a given period @hematrix). As a consequence, this
technique will not deliver an estimate @f, and we will not be able to construct
orthogonal shocks..

Nonetheless, this technique offers some important adgesiaAs Pesaran and
Shin (1998) show, the generalized and standard IRFs c@nglien®, is trian-
gular. In the more general case, whegis not triangular, the two IRFs will only
coincide for the variable in the state vector that is peeditto react to all other
variables within the system. However, this is preciselydase when the standard

IRFs are most influenced by the (strong) assumption of trikamiy.
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3 Data

We obtained consistent data on gross GSE portfolio purshagess GSE MBS
issuance, and mortgage interest rate spreads at a mongajyefncy for March
1993 to December 2005, for a total of 154 observations. litiadd our data set
contains covariates designed to control for credit andayneyent risks.

Our measure of GSE portfolio purchases is the sum of Fannieddid Fred-
die Mac’s gross retained portfolio purchases of mortgagetasincluding whole
loans, own MBS, and other MBS. Our measure of MBS issuanceeistim of
Fannie Mae and Freddie Mac’s gross issuance of MBS. Theaadatvailable on
the GSEs’ monthly summary reports. We normalize gross glatpurchases and
MBS issuance by the amount of mortgages originated. Wevfalither studies in
using the monthly total volume of new residential mortgageginated (both pur-
chase and refinance) as our measure of total market size. e thés measure
from the time series of mortgage originations reported utitee Home Mortgage
Disclosure Act (HMDA).

We use both primary and secondary market mortgage ratesnpute our
measures of mortgage rate spreads. The primary market agertcate is the
monthly average interest rate on new 30-year fixed-rate gages, from Fred-
die Mac’s Primary Mortgage Market Survey. The secondaryketanortgage rate
is the monthly average current-coupon yield on Fannie MaeFraddie Mac 30-
year MBS, from Bloomberg. Mortgage rate spreads are takém ngspect to a

duration-matched Treasury rdte.

2Dyrations are for Fannie Mae and Freddie Mac 30-year MB®) BBtoomberg. However, these
data only go back to 1997. We therefore backcast the durdtitmas a function of yield curve slopes
(1- to 10-year and 1- to 5-year), mortgage rates, the couppntge MBA refinancing index, exist-
ing house prices, the fixed-rate adjustable-rate spreatthenadjustable-rate share of originations.

15



The primary risks priced into mortgage rates (but not rigefrates) are credit
risk (the risk of default) and prepayment risk (the risk oflgdermination). As a
proxy for credit risk, we use the realized serious delingyemte on conforming
mortgages owned by Fannie M&k.We proxy prepayment risk with a measure
of forward-looking interest rates and implied volatilitieln particular, we use the
slope of the Treasury yield curve (1 to 10 year) and the 10-Yezasury rate. We
further augment the model by including implied volatility @0-year Treasuries as
an endogenous component in the VAR. The implied volatiktycalculated from
the options on 10-year Treasury futures contracts.

In relating mortgage rate spreads to GSE secondary martigityadata, sev-
eral complications arise. First, relative to our mortgagee rspread data, MBS
issuance data can be lagged. That is, some time passes betivee a new home-
owner locks into and closes on a mortgage, and more timephssgeen when the
mortgage closes and when it is securitized and sold in MB&o18E there can be
lags between when a GSE commits to a mortgage purchase andhenpurchase
is brought onto the GSEs’ books. Because the GSEs do nosestseough data
publicly to adjust for these lags, we control for these twsués by (1) including
lagged terms in our VAR and (2) using Fannie Mae commitmestaraalterna-
tive to portfolio purchases in our robustness chéék3he lags in the VAR will

then manifest the timing differences as delayed responsasriimpulse response

Further details are available from the authors upon requést upper panel of Figure 2 shows the
duration-matched Treasury versus the 10-year Treasulgsyie

B\We realize that this is inherently a backward-looking measkiowever, more forward-looking
measures such as OFHEO's repeat-sales house price inddyel (ould capture changes in collat-
eral value that could be expected to translate into chamgdsfaults) are available only at quarterly
frequencies and are also quite smooth. As an alternativeepart results using corporate bond
spreads as a proxy for credit risk in the next section.

MWe have also experimented with lagging our measure of aiigins in an effort to match the
timing of MBS issuance and portfolio purchases, with no apjable difference on our results.

16



function analysis.

The expected extra return to holding mortgages once theks have been
priced is known as the option-adjusted spread (OAS). If fiteon-adjusted spread
(OAS) on mortgages is mean-reverting, buying mortgagetewé OAS is unusu-
ally high could be a profitable strategy. Rather than inclaidestimate of the OAS
directly in our primary specification, we simply include semf the components
of an OAS model. This strategy avoids any problems with idiclg an estimated
variable on the right-hand side of a regression.

Descriptive statistics for the data are provided in tableFlgures 1-3 plot
the time series of Treasury yields and implied volatilites 10-year Treasuries,
primary and secondary mortgage rate spreads, GSE ponfotichases and MBS
issuance (relative to total originations), and the montgdglinquency rate and
the slope of the Treasury yield curve. Note that the debtscaslate 1998 was
associated with a sharp widening of spreads and volatitityiacreased portfolio
purchases; in just two months, primary mortgage rate sprezsk about 95 basis

points and portfolio purchases (relative to originatiansyeased about 10 percent.

4 Estimation Results

In this section we discuss our estimated generalized irepsponse functions
under our baseline specification. We find that unanticipgiedfolio purchases
have essentially no effect on mortgage rate spreads. Weshtso that GSE ac-
tivities during the debt crisis of late 1998 were not extdawary; further, had the

GSEs not reacted to the spread widening during this perradapy and secondary

Note, however, that we report results using an OAS from 198@ugh 2005 as part of our
robustness checks in the appendix. These results are istmtleose of our primary specification.

17



mortgage rate spreads would have evolved in about the sage wa

4.1 Baseline Specification

Our baseline specification is a stationary vector autossipa in which the five
endogenous variables are: (1) secondary market mortgegepeeads, (2) prima-
ry market mortgage rate spreads, (3) interest rate véyat) GSE MBS issuance,
and (5) GSE portfolio purchases. Our three exogenous Vesiave the ten-year
Treasury rate, the slope of the Treasury yield curve, andsdnus delinquen-
cy rate on mortgages reported by Fannie Mae. The Akaikermtion Criterion
(AIC) suggests that the optimal specification features tags Ifor the endoge-
nous variables and one lag for the exogenous varidBl®ariable definitions and
sources are explained in section 3.

We included Treasury market volatility as emdogenous variable because Perli
and Sack (2003) provide evidence that mortgage hedgingrogfifpg movements
in Treasury rates. Thus the volatility of risk-free rateghtiitself be endogenous
to secondary market prices and GSE actions. Note that ylataken together
with the slope and level of the yield curve, contains sigaiiicinformation about
the value of the prepayment option embedded in mortgages.

Gross MBS issuance, which is included as an endogenoublgriganot com-
pletely under the GSEs’ control, especially from month tantho While it might
not be a policy tool in the same way that portfolio purchages BIBS issuance
does convey information about the size of the conformingtgage market. Also,

by including it, we can more closely address the conclusadiaranjo and Toevs.

Bstrict exogeneity tests suggest that our credit and prepaynisk proxies are exogenous to the
system.
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As with many financial series, the raw endogenous variadi@ésterest may
not be stationary. Gross MBS issuance and portfolio pueshasntain obvious
trends; we use a natural scaling factor (total mortgageraigpns) to convert them
into stationary variables. Our scaled variables can begrated as the percent of
originated mortgages securitized by the GSEs and purchpste GSEs for their
own portfolios. As we discussed in section 3, the timing afadata on originations
may not match the timing of our data on GSE actions; we consiikeissue in our
robustness testing below.

Mortgage rate spreads, the yield curve, and delinqueneg ratght, as shown
in table 2, have unit roots in their levels. However, ecoroihieory suggests
otherwise. A unit root in spreads would suggest that any peeted shock to
spreads would be permanent, kapriori, we expect spreads to be mean reverting.
However, such spreads may revert to their long-run mearnssbovly, rendering
unit root tests less powerful. We follow economic theorpeatthan strict statistical
results in our baseline specification; however, we alsoidens nonstationary
model in our robustness tests.

As we discussed in section 2, standard identification scheegglire assuming
a particular shock ordering. However, assumptions abautksbrdering are more
likely to affect the estimated impulse response functiomenvthe variables are
strongly correlated within periods. Table 3 shows the aoipieraneous correlation
between estimated residuals from the reduced-form VARS Timatrix is nearly
block-diagonal among mortgage rate spreads and GSE sdjwithich shows that
the variables of interest are only weakly correlated witigniods. Thus, we would
expect (as we find) that choosing a particular order for tlexlsh does not sig-

nificantly affect our results. That is, our results are roliaghe choice of shock
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ordering because there is not much contemporaneous ¢amneteetween GSE ac-
tivities and mortgage rate spreads. There is simply not wanngh causality to
assign within a given month.

Moreover, in our baseline specification, we do not use taagular decompo-
sition that requires aa priori assumption about shock order. Instead, as discussed
in section 2.4, we use the generalized impulse responsédna¢Pesaran and Shin
(1998)). These impulse response functions are invarighetordering of variables
in the VAR, and use the historical correlations among theced-form residuals to
formulate the residual variance-covariance matrix, algwfor contemporaneous

cross-correlations among the endogenous variables.

4.2 Impulse Response Functions

Figure 4 shows the estimated generalized impulse respamstidns under our
baseline specification. For each variable (shown in the yows computed the
effect of a one-standard deviation shock to each of the fivatamns (shown in the
columns). We summarize the effect of each shock (readinqidmeh column) in
turn. The primary results of interest are shown in the toptriggaphs: the response

of mortgage rate spreads to GSE portfolio purchases.

Effect of a Shock to the Secondary Mortgage Rate Spread. The first column

of figure 4 gives the reaction of the five endogenous varigllesondary mortgage
rate spread, primary mortgage rate spread, implied vityatjross MBS issuance,
and portfolio purchases) to a one standard deviation shwttietsecondary mort-
gage rate spread (7.0 basis points). As shown in the top relpek to secondary

mortgage rate spread tends to be fairly persistent, witHfdifeaof around 3 to 4
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months. The second graph shows how the primary mortgagspetad reacts to
the same secondary mortgage rate spread shock; as one wpald,ghe primary
market spread reacts strongly, increasing 7.0 basis peaintkis highly correlated
with the secondary mortgage rate spread. The third row skimsveeaction of im-
plied volatility on ten-year Treasuries to the shock to theomdary market spread.
Volatility increases about 1/4 basis points, with a ha# iff about 3 months.

The bottom two graphs show the responses of GSE activititeteecondary
mortgage rate shock. In effect, they show how GSE businesisides react to
an unexpected widening of mortgage spreads. As shown irotiehfrow, MBS
issuance (measured as a share of originations) is at fiesttéedty unchanged, but
builds up to an increased 1.6 percent by the fourth monthvatig the shock, and
then slowly trails off. As shown in the bottom row, a shockite secondary market
mortgage rate spread increases the GSE portfolio purchase af originations by

0.9 percent almost immediately, with a half life of about 6.

Effect of a Shock to the Primary Mortgage Rate Spread. The second column
of the figure gives the reaction of the endogenous variablasone standard devi-
ation shock to the primary mortgage market spread (7.6 pasigs). The general
patterns closely mirror the reactions to a shock to the strgnmortgage rate
spread. MBS issuance (fourth row) increases by 1.6 perdemiginations by 4

months after the shock, with a half life about 5 months afier {9 months after the
initial shock to the primary mortgage rate spread). Théahimpact of this shock
is to increase the GSE portfolio purchase share of originatby 0.7 percent (fifth

row), with a half life of about 8 months.
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Effect of a Shock to Volatility. The third column of the figure gives the reaction
to a one standard deviation shock to implied volatility (basis points). Primary
and secondary mortgage rate spreads (the top two rows) haidase following
increases in volatility. Shocks to volatility itself (tdirow) are not very persistent,
with a half life of 3 months. MBS issuance (fourth row) reasit®wly, increasing
by 1.1 percent of originations by the fourth month after theck (and a half life 3
months after this). Portfolio purchases (bottom row) iaseein the months follow-
ing a shock to volatility, with purchases increasing by leécpnt of originations

one month after the initial shock (with a half life of 1 or 2 ntlsg).

Effect of a Shock to MBS Issuance. The fourth column of the figure gives the
reaction to a one standard deviation shock to gross MBSnssug.8 percent of
originations). Primary and secondary mortgage rate spréhe top two graphs)
do not move more than a basis point away from zero; furthesghmovements are
statistically insignificant. MBS issuance also has vittuab effect on volatility.
MBS issuance itself (the fourth graph) shows little peesist, with a half life of
only 1 or 2 months. As shown in the bottom graph, portfoliogmases increase by

about 1.1 percent of originations with a half life of 2 or 3 rtton

Effect of a Shock to Portfolio Purchases. The final column of the figure gives
the reactions to a one standard deviation shock to portfmlichases (4.5 percent
of originations). Both secondary and primary market spsg#ie top two graphs)
increase between 1 and 2 basis points following an unexpected inergaport-
folio purchases, although these increases are not statigtdifferent from zero,

and quickly trail off (half lives are about 2 months). The diElgraph shows that
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volatility increases by about 0.1 basis points due to thelmse shock. Interest-
ingly, shocks to portfolio purchases push gross MBS isseiac(1.9 percent of
originations) for several months (fourth graph). Portigliurchases themselves

show little persistence, with a half life of 1 or 2 months.

Effect of GSE Activities on Mortgage Rates Based on our impulse response
analysis, we estimate that if the GSEs unexpectedly inert@sr portfolio pur-
chases by $10 billion (about 3.7 percent of average monthigynations during
2004), the primary and secondary mortgage rate spreadsiwmrease 1.4 and
1.3 basis points after one month, respectively. But if the&e&Bistead unexpect-
edly increased their securitization activity (that is,itlggoss issuance of MBS) by
$10 billion, we estimate that primary and secondary moegate spreads would
decline 0.6 and 0.5 basis points, respectively. Note thatraf these effects is
statistically different from zero. These results suggeat GSE portfolio purchas-
es, in particular, have economically and statisticallyligdge effects on mortgage

rate spreads.

4.3 Counterfactual: GSEs During Financial Crisis

As we demonstrated, mortgage rate spreads do not reactunegpected shock
to portfolio purchases. However, we can also use our estgriat simulate how
mortgage spreads would have evolved had the GSEs not falltiesr expected
plans. These results are especially interesting duringidiahcrises, when mort-
gage spreads widen abruptly. In addition, we can test howoueimodel predicts
actual GSE behavior during financial crises; if the GSEs@dampen crises by

buying more mortgages than usual, our models should signtfic underpredict
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the volume of mortgage purchases based on wider spreads. dfiboaur models
predict GSE behavior fairly well during the crisis period Wweow that the GSEs
were not (in this episode at least) “leaning against the Windtabilize markets in
a way that our statistical work wouldn't capture becausdsofarity.

We focus on the August—October 1998 Russian debt defa@® Erisis. In
figure 5, we plot our model’s predicted path for portfolio ghases and MBS is-
suance through this period as well as actual purchases sumhise. We also plot
the results ofounterfactual simulations. In these simulations, we use our estimat-
ed coefficients to predict how mortgage spreads would haskwexy had portfolio
purchases remained flat through the crisis.

We find that our model predicts actual portfolio purchaseas$ MBS issuance
fairly well, supporting the view that the GSESs’ behaviordigh this financial crisis
was not out of the ordinary. Further, our counterfactualusations suggest that
had the GSEs kept their portfolio purchases flat, the pathasfgage interest rates
through the crisis would have followed essentially the spaths as when portfolio
purchases did react to wider secondary market spreads.

In the two months from the end of August 1998 to October 1988p1dary
mortgage rate spreads widened about 85 basis points andrgrmortgage rate
spreads widened nearly 95 basis points. MBS issuance dddipout 7 percent of
originations and portfolio purchases increased by over&gme of originations.

During this period spreads and purchases moved much mareltivang nor-
mal periods. As shown in the upper-left panel of figure 5, sdagy mortgage
rate spreads increased about 33 basis points in Septemb#ren52 basis points
in October, before decreasing about 25 basis points in Nbeenand remaining

essentially unchanged in December.
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We used our model estimates to conduct two related studidssogpisode.
First, we compared the actual trajectories of the endogematiables to the pre-
dicted trajectories when we force secondary market spreafidlow their actual
path over the episode, but allow all other endogenous Jasgab evolve as spec-
ified by the estimated model. These trajectories are givethéycurves labeled
“predicted” in the figure.

As shown in the upper-right panel, the model does a nice jaxtaining the
evolution of the primary mortgage rate spread given the lshtw the secondary
mortgage rate spread, though the actual primary markeagpras a little wider
than our model predicted. The middle-left panel shows tI& @ortfolio purchas-
es during this period can be explained almost completelyely historical pattern
of buying mortgages when mortgage rate spreads are widés thiei middle-right
panel shows that the GSE MBS issuance was also fairly ondifidue lower panel
shows that implied volatility was a bit higher than predittsy the model. In all,
there was nothing particularly special about G€E actions during this period of
financial market stress.

Our second experiment estimates the evolution of the emingevariables,
especially mortgage spreadmsd GSE portfolio purchases been held constant. We
set all variables to their August values, force portfolioghases to be constant at
their August levels, and take into account the series oflshte secondary mar-
ket spreads (from their August 1998 level). Otherwise, th@ogenous variables
evolve based on the estimated coefficients. These reseltsuanmarized by the
curves labeled “counterfactual” in figure 5.

In the counterfactual experiment, MBS issuance is somewhkw actual

(middle-right), but primary and secondary mortgage rateaqs and implied volatil-
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ity are essentially the same (and perhaps slightiyer) as the model originally
predicted (upper two and lower panels). The difference betwour counterfactual
experiment and our model’s prediction is our estimate offfect of GSE portfo-

lio purchases on mortgage rate spreads during this periodsig. As shown, GSE
portfolio purchases appear to have had little effect oreeighimary or secondary

mortgage rate spreads or on implied volatility.

5 Robustness Tests

Figure 4 gave the estimated impulse response functiong enddéaseline specifi-
cation. We now estimate and report a complete set of impekggonse functions
under a variety of alternative specifications, data periadd variable definitions.
In particular: (1) we replace our duration-matched Treasiglds with constant-
maturity yields; (2) we replace Treasury rates with swapsa(3) we restrict the
sample to 1993-1999; (4) we restrict the sample to 1993-2B02ve replace the
Freddie Mac primary mortgage rate with the rate on jumbo gags taken from
MIRS; (6) we replace the Freddie Mac primary mortgage rati wie rate on
conforming mortgages taken from MIRS; (7) we repeat ourieacbunterfactual
experiment using jumbo and conforming mortgage rate spre@j we dispense
with our scaling factor for GSE activities and use first diieces to force station-
arity; (9) we take differences of our normalized measureG8E activities; (10)
we use option-adjusted spreads; (11) we use Fannie Mae ¢oranis instead of
actual purchases; and (12) we use corporate bond spreagsas dor credit risk.

In all, our main result—that GSE portfolio purchases do oatdr mortgage rate

spreads—remains unchanged.
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In addition to the alternative specifications reported here also estimated
nonstationary specifications. We report results from thepeeifications alongside
our attempts to reproduce the results of Gonzalez-Rived@1(Pand Naranjo and

Toevs (2002). (See section A.)

5.1 Alternative Identifying Assumptions

Our first robustness test is to use a triangular or Cholesitg-glentification scheme
in place of the Pesaran-Shin IRFs we used in our baselinéispédon. Triangular
decompositions remain quite popular in the VAR literataeg have an obvious
structural interpretation. However, with five endogencasables there are simply
too many potential triangular shock orderings to be coramiy summarized. In
this section we report results after stripping our systertwim endogenous vari-
ables: portfolio purchases and secondary market spféads.

In the small system there are only two triangular decompost either pur-
chases cannot react to spreads within a month, or spreadstgaact to purchases
within a month. Neither of these alternatives is complesealtysfying, which is why
we prefer the Pesaran-Shin identification scheme. For cogsgpa figure 6 shows
the estimated Pesaran-Shin IRFs. Figure 7 shows the estini@Fs under the
assumption that spreads cannot react to purchases withamthnfigure 8 shows
the estimated IRFs under the alternative assumption thiehpses cannot react to
spreads within a month.

Our results are broadly unchanged: purchases do not affeeads, while

spreads lead to increased purchases, perhaps with a lageodlseonths.

"\We move implied volatility into the set of exogenous varésbl
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5.2 Duration-Matched versus 10-Year Treasuries

In our baseline specification we compute spreads betweelgager rates and Trea-
suries of the same estimated duration. Figure 9 shows thel$eqpesponse func-
tions for a specification in which the primary and secondagytgage rate spreads
are taken with respect to the constant-maturity 10-yeaastngy rate, rather than a
duration-matched Treasury rate. As shown, MBS issuancedses by 1.7 percent
(of originations) by 4 months after a 7.0 basis point shockdoondary market
spreads, while portfolio purchases increase by 1.4 peloérdriginations) by 2

months after the shock. Mortgage rate spreads, howeves; stadistically negli-

gible effects due to shocks to GSE secondary market aesviti

5.3 Treasuries versus Swaps

As another alternative benchmark risk-free rate we comguuteads between mort-
gage rates and duration-matched swaps, rather than duratitched Treasuries.
Treasury rates are influenced by flights to quality and otaetofs that might not
affect mortgage rates. Figure 10 shows the impulse-resphmgtions for this

specification. As shown, MBS issuance increases by 1.5 pefokoriginations)

by 5 or 6 months after a 5.4 basis point shock to secondaryahapkeads, while
portfolio purchases increase by about 0.7 percent (ofrmtgins) by 5 or 6 months
after the shock. Mortgage rate spreads again show littketedfue to shocks to GSE

secondary market activities.
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5.4 1993-1999 Sample Period

Our baseline specification uses data from March 1993 to Dieee@005. If GSE
actions were notably more effective in the earlier pericsing the full sample
might mask this result. Figure 11 shows the impulse-respfunsctions estimated
over 1993 to 1999. As shown, MBS issuance increases by ld@mefof orig-
inations) by 3 months after a 7.2 basis point shock to seegndarket spreads,
while portfolio purchases increase by 1.3 percent (of patjons) immediately.
Mortgage rate spreads, however, show little effect due aclshto GSE secondary

market activities.

5.5 1993-2002 Sample Period

Some commentators believe that GSE actions were restréaflediing revela-
tions about accounting irregularities in 2003. If financredrkets reacted different-
ly during this period of restraint, the estimated IRFs udimg full sample might
be artificially dampened. Figure 12 shows the impulse-nespdunctions for a
specification estimated over 1993 to 2002. As shown, MBSaissel increases by
1.1 percent (of originations) by 3 months after a 7.2 basistggiock to secondary
market spreads, while portfolio purchases increase bytabhOwpercent of (origi-
nations) immediately. Mortgage rate spreads again shtevdiffect due to shocks

to GSE secondary market activities.

5.6 Jumbo Market Spread

In the next specification, we examine the effect of GSE semgnuharket activities

on the jumbo market spread, measured as the spread betveegvetiage monthly
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MIRS jumbo rate and the average 10-year Treasury rate ogdash five business
days of the month, rather than the primary market sptéaeigure 13 shows the
impulse-response functions for this specification. As shoMIBS issuance in-
creases by 1.2 percent (of originations) by 5 months afted &8sis point shock
to secondary market spreads (measured as the average evasttlive business
days of the month), while portfolio purchases increase Bypgrcent (of origina-
tions) by 2 months after the shock. Little effect is appafesrh a (8.8 basis point)
shock to the jumbo market spread. Secondary market and junabket spreads
show little effect due to shocks to GSE portfolio purchabesthe secondary mar-
ket spread exhibits a statistically significant 1.8 basistpdecline due to a (5.9
percent of originations) shock to MBS issuance (this efflets not seem to flow

through to new mortgage borrowers).

5.7 Conforming Market Spread

In the next specification, we examine the effect of GSE semgnuharket activities
on the conforming market spread, rather than the jumbo magkead, measured
as the spread between the average monthly MIRS conformiagnal the average
10-year Treasury rate over the last five business days of timtmFigure 14 shows
the impulse-response functions for this specification. A, MBS issuance
increases by 1.0 percent (of originations) by 4 months afted basis point shock
to secondary market spreads, while portfolio purchasesase by 1.4 percent (of
originations) by 2 months after the shock. Little effect parent from a (5.5

basis point) shock to the conforming market spread. Secgmdarket and jumbo

B\We repeated the robustness tests described in this seatibiie next section using spreads to
duration-matched Treasury rates and obtained the sanlésresu
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market spreads show little effect due to shocks to GSE partfoirchases, but the
secondary market spread exhibits a statistically sigmifidas basis point decline
due to a (5.8 percent of originations) shock to MBS issuamggif, this effect

does not seem to flow through to new mortgage borrowers).

5.8 Jumbo and Conforming Market Spreads During Late 1998

An obvious generalization of our counterfactual experitrfeam section 4.3 is to
replace the single primary market interest rate from Fredittic with the separate
jumbo and conforming mortgage rates from MIRS. As shown inrédlL5, our esti-
mated models predict secondary market spreads well, bditéemderpredicboth
jumbo and conforming market spreads. Also, GSE secondarketactivities are
underestimated. When we hold GSE portfolio purchases aonhswer the crisis
period, MBS issuance is somewhat smaller (middle-right}, gsimary and sec-
ondary mortgage rate spreads and volatility are essgntredl same as the model
originally predicted (upper two and lower panels). Onceraghe difference be-
tween our counterfactual experiment and our model’s ptiediés our estimate of
the effect of GSE portfolio purchases on mortgage rate gdgréaring the crisis pe-
riod. As shown, GSE portfolio purchases appear to have ttaldifect on either

primary or secondary mortgage rate spreads (or volatility)

5.9 First Differences: Unnormalized GSE Activities

Next, we consider a difference-stationary specificatioaddress potential prob-
lems stemming from unit roots in interest rate spreads. GsBrelary market ac-
tivities are measured in logs and are not normalized by HMbgimations. Figure

16 shows the cumulative impulse-response functions ferfitst-differences spec-
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ification. As shown, MBS issuance eventually increases 8yp2rcent following
a 7.4 basis point shock to secondary market spreads, whilf®lpm purchases in-
crease by 8.3 percent. Mortgage rate spreads show litdeteffie to a 28 percent
shock to GSE portfolio purchases, but show a statisticagipificant 3.2 to 3.4

basis point decline due to a 15 percent shock to MBS issuance.

5.10 First Differences: Normalized GSE Activities

We next consider the same difference-stationary speddicabut instead of mea-
suring GSE secondary market activities in unnormalized,lage normalize by
HMDA originations (as in our primary specification). Figuté shows the cumu-
lative impulse-response functions for this first-diffezes specification. As shown,
MBS issuance eventually decreases by 1.1 percent (of atigirs) following a 7.5
basis point shock to secondary market spreads, while fiorffarchases increase
by only 0.6 percent (of originations). Mortgage rate spgestibw little effect due
to a 5 percent (of originations) shock to GSE portfolio pasds, but show a statis-
tically significant 3.4 to 3.8 basis point decline due to a &gt (of originations)

shock to MBS issuance.

5.11 Option-Adjusted Spreads

Next, we examine the effects of option-adjusted spreadsuomesults. Option-
adjusted spreads obviously require an estimate of the v@lube prepayment
option on a mortgage. Not only are these estimates moderdiemt, in prac-
tice, market participants price different mortgages ugliffgrent models. Thus,
although they might carry the same coupon rates, the egihmaAS on a pool

of high-balance unseasoned loans will differ from the ested OAS on a pool
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of low-balance seasoned loans. We used Bloomberg’s estinfathe value of
the prepayment option on newly issued par GSE MBS as repegehe value
of the prepayment option to the average borrower. We oldaitata for 1997—
2005 from Bloomberg and subtracted the value of the embedgléoh to prepay
a mortgage from the unadjusted primary and secondary mapketads. Figure
18 shows the impulse-response functions for this spedditatAs shown, MBS
issuance increases by 2.3 percent (of originations) by 3rpdths after a 10.4
basis point shock to the option-adjusted secondary mapkead, while portfolio
purchases increase by 2.2 percent (of originations) by 1tmmafter the shock.
Option-adjusted spreads, however, show little effect dushiocks to GSE sec-

ondary market activities.

5.12 Fannie Mae Commitments

Mortgage rates might respond to news about future portfmiichases rather than
to the purchases themselves. We used Fannie Mae's comnstieepurchase
mortgages as proxy for news about future portfolio movemsehigure 19 shows
the impulse-response functions for a specification in witiahnie Mae commit-
ments are used in place of GSE portfolio purchases. As shBB§ issuance
increases by 1.3 percent (of originations) by 4 or 5 montter af 7.1 basis point
shock to the secondary market spread, while portfolio pagek increase by 0.9
percent (of originations) immediately. Mortgage rate adee however, show little

effect due to shocks to GSE secondary market activities.
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5.13 Corporate Bond Spreads as a Proxy for Credit Risk

The credit risk measure we include in our baseline modelé&ward-looking. As
an alternative, we used corporate bond spreads as a morarfbleoking proxy
for credit risk. Figure 20 shows the impulse-response fanstfor a specification
in which the spread between Moody’s BAA- and AAA-rated iniiias bond yields
is used instead of Fannie Mae’s reported serious delinquee. As shown, MBS
issuance increases by 1.0 percent (of originations) by 4woriths after a 7.2 basis
point shock to the secondary market spread, while portfmlichases increase by
0.8 percent (of originations) almost immediately. Mortgagte spreads, however,

show little effect due to shocks to GSE secondary marketities.

6 Conclusion

We examined the empirical connection between mortgageestteates and GSE
secondary market activities, especially GSE purchasesdigages for their own
portfolios. If GSE portfolio purchases affected mortgagies, they could stabilize
mortgage markets. This benefit would flow to all mortgage migplrticipants, not
just GSE shareholders.

Earlier studies have conflicted with each other: NaranjoTarals (2002) con-
clude that GSE activities significantly affect mortgageesypis, while Gonzalez-
Rivera (2001) concludes that mortgage spreads drive fiorfaurchases. Our
findings are consistent with Gonzalez-Rivera’s study, aedwere unable to re-
produce Naranjo and Toevs’ findings.

We found that portfolio purchases have economically anisstally negligi-

ble effects on both primary and secondary mortgage ratadpreOur results are
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robust to alternative identifying assumptions and to aliéve model and variable
specifications.

We examined the debt crisis of late 1998 and found that GSfataest gener-
ally followed the predictions of our model. Further, had GSEs not reacted to
mortgage rate spread widening through these episodes,twatsthat mortgage
spreads paid by new mortgage borrowers would have evolvathont the same

way.
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TABLE 1: Descriptive Statistics

Variable Mean Median Std. Dev. Min Max
GSE Activities (percent of originations)

MBS Issuance 36.15 34.82 9.44 19.03  65.57
Portfolio Purchases 18.32 17.49 7.21 7.04  47.72
Mortgage rate spreads (basis points)

Primary Market 210.12  192.91 50.55  132.58 334.30
Secondary Market 170.34 158.41 38.05 109.78 269.33
Implied volatility (basis points)

Ten-year Treasury 6.73 6.75 1.18 4.24 9.53
Explanatory variables

Yield Curve Slopé 129.73 96.60 99.80 —38.02 313.67
Ten-year Treasury Réte 5.49 5.60 1.05 3.33 7.95
Delinquency Ratés 54.29 55.00 5.94 45.00  79.00

NOTE. Statistics are for 154 monthly observations running froraréh 1993

through December 2005.

#Ten-year less one-year Treasury rates, expressed in lodss.p

PExpressed in percent.

°Fannie Mae “serious delinquency” rate on mortgages, expte basis points.
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TABLE 2: Unit Root Tests

ADF Phillips-Perron
Intercept Intercept+ Intercept Intercept+
Variable Trend Trend

GSE Activities (percent of originations)
MBS Issuance —4.68** —4.68*  —4.56** —4.57**
Portfolio Purchases —4.74** —5.07* —4.61** —5.07*

Mortgage Rate Spreads

Primary Market —1.53 —1.94 —1.83 —2.38
Secondary Market —1.64 —1.82 —2.09 —2.37
Implied Volatility

Ten-year Treasury —3.14* —-3.10 —2.99* —2.97
Explanatory Variables

Yield Curve Slope —1.72 —1.75 —-1.71 —1.76
Ten-year Treasury Rate —1.69 —3.56* —1.52 —3.04
Delinquency Rates —0.58 —1.15 —0.16 —0.78

NoTE. Augmented Dickey-Fuller and Phillips-Perron tests of hypotheses that
indicated series have a unit rooaind**denote statistical significance at the 5- and
1-percent levels, respectively.
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TaBLE 3. Contemporaneous Correlation Among Reduced-Form Raisidu

Mortgage Rate Spreads GSE Activities
Secondary  Primary Implied MBS Portfolio
Market Market  Volatility Issuance Purchases
Secondary Mkt. Spread 1.000
Primary Mkt. Spread 0.921 1.000
Implied Volatility 0.520 0.506 1.000
MBS Issuance —0.071 —0.035 0.010 1.000
Portfolio Purchases 0.182 0.152 0.147 0.242 1.000

NOTE. The within-period correlation between mortgage rateapseand GSE ac-
tivities (shown in the lower left portion of the matrix) arareeasure of the effect
of different triangular identifying assumptions on theirstted impulse response
functions. Because the correlation is low, we do not expect@sults to be sensi-
tive to different identifying assumptions.
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FIGURE 1: Treasury Yields and Implied Volatility
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NoOTE. Figure shows the time series of Treasury market data usedrianalysis. The top panel gives duration-
matched Treasury yields and 10-year Treasury yields; thtiopanel shows volatility on 10-year Treasuries
implied by options prices.
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FIGURE 2: Mortgage Rate Spreads and GSE Secondary Market Acsivitie
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NOTE. Figure shows the time series data on mortgage interesspa¢ads and GSE actions used in our baseline
specification. The top panel shows primary and secondarygage rate spreads (relative to duration-matched
Treasury yields), and the bottom panel gross portfolio Ipases and MBS issuance as a percentage of HMDA
originations.
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FIGURE 3: Mortgage Market Characteristics
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NOTE. Figure gives two of the exogenous variables from our basedpecification. The top panel shows Fannie
Mae's serious delinquency rate (defined as the percent digames 90 days or more past due or in foreclosure).
The spike at the end of our sample is related to the late-20@%chnes and almost completely reverses over the
next six months (not in our sample). The bottom panel givesstbpe of the Treasury yield curve (ten year minus
one year Treasury rates).
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FIGURE 4. Impulse Response Functions: Baseline Specification
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NOTE. Each panel gives the effect in monitor a given variable of a shock to the indicated innovatiotug,
the upper right panel shows the effect on secondary mortgagespreads of a one standard deviation shock to the
portfolio purchase innovation.
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FIGURE 5: Response During Liquidity Crisis of 1998
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Thus, the middle left graph shows that the model does wethicirig out the effects of the liquidity shock on GSE
portfolio purchases. Portfolio purchases during thisquehad little effect on mortgage rate spreads.
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FIGURE 6: Impulse Response Functions: Small System Results @eSdrin)
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FIGURE 7:
(Cholesky/Purchases)
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FIGURE 8:
(Cholesky/Spreads)
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FIGURE 9: Impulse Response Functions: Spreads Relative to 109Y¥easuries
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FIGURE 10: Impulse Response Functions: Spreads Relative to Swaps
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FIGURE 11: Impulse Response Functions: 1993-1999 Sample Period

Response of SECSPREAD to SECSPREAD  Response of SECSPREAD to PRISPREAD Response of SECSPREAD to VOLATILITY Response of SECSPREAD to ISSUANCE ~ Response of SECSPREAD to PURCHASES

Re: TY Response of PRISPREAD to ISSUANCE Response of PRISPREAD to PURCHASES

o
Y
]

B
i<}
E}
2
&
=
<
s}
I
>
=]
[
3
<
51
»
m
9}
1%}
o
-
m
-

AD Response of VOLATILITY to PRISPREAD Response of VOLATILITY to VOLATILITY Response of VOLATILITY to ISSUANCE esponse of VOLATILITY to PURCHASES
8

Response of ISSUANCE to SECSPREAD Response of ISSUANCE to PRISPREAD R E ES
54 54 5
4] 4] 4
a4 34 3
2
1

Response of PURCHASES to SECSPREAD  Response of PURCHASES to PRISPREAD

o

esponse of PURCHASES to VOLATILITY Response of PURCHASES to ISSUANCE Response of PURCHASES to PURCHASES

51



Response of SECSPREAD to SECSPREAD

FIGURE 12: Impulse Response Functions: 1993-2002 Sample Period
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FIGURE 13: Impulse Response Functions: Jumbo Market Spread
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FIGURE 14: Impulse Response Functions: Conforming Market Spread
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FIGURE 15: Response During Liquidity Crisis of 1998
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FIGURE 16: Cumulative Impulse Response Functions: First Diffeesn
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FIGURE 17: Cumulative Impulse Response Functions: First Diffeesn
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FIGURE 18: Impulse Response Functions: Option-Adjusted Spreads
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FIGURE 19: Impulse Response Functions: Fannie Mae Commitments
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Response of SECSPREAD to SECSPREAD

FIGURE 20: Impulse Response Functions: Proxy for Credit Risk
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A Comparison with Other Studies

A.1 Gonzalez-Rivera (2001)

We were able to produce essentially the same results as @arRREvera (2001)
when using the same methodology, specification, and daiadp@ecember 1994
to December 1999). Gonzalez-Rivera reports the cointegratlationship { de-
notes statistical significance at the 95 percent confidered)!

Purchases- —51.35 + 0.554* Spread

Using our data over the same time period, we estimate théegpating relation-
ship to be:
Purchases- —51.47 + 0.551* Spread

In both cases, these estimates suggest that increasegfilipgurchases are as-
sociated with increases in mortgage market spreads. As&dtizalez-Rivera, we
also find that the error-correction term is statisticallgngicant in the secondary
market spread equation, but not statistically significanthie portfolio purchase
equation. This suggests that secondary market spreatiportfolio purchases,
carry out any adjustment toward restoration of the longsalationship. Interest-
ingly, we cannot reject the null hypothesis of no cointegratelationship between
portfolio purchases and secondary market spreads.

Estimates of cointegrating relationships ideally reqlorey time samples. While
Gonzalez-Rivera was limited to essentially five years ohdaur full sample is
more than twice as long. When we include the extra six yeadsiafin our sample
(2000-2005) we estimate the long-run relationship to be:

Purchases- 30.13 + 0.015 Spread

Here, we find no evidence of a long-run relationship betwemstfqio purchases
and mortgage rate spreads, as we again cannot reject thaypathesis of no
cointegrating relationship.

A.2 Naranjo and Toevs (2002)

In their paper, Naranjo and Toevs (2002) also posit a coiateg relationship
between mortgage market spreads and GSE activitidsaranjo and Toevs use

®Naranjo and Toevs do not include a constant in their longenintegrating relationship. Given
the presence of prepayment and credit risk with mortgagésngrrun cointegrating relationship
should, perhaps, include a (positive) constant. Despiteapparent omission, we continue as in
Naranjo and Toevs.
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mortgage rate data from the FHFB’s Monthly Interest Ratev&u(MIRS) and
can therefore distinguish between jumbo and conforminggage rates. Naranjo
and Toevs use non-public data on Fannie Mae’s portfolioviagtgoing back to
1986, so we cannot exactly replicate their results. We &ustgtempt to reproduce
their results using the same specification and comparakde Naranjo and Toevs
report the following cointegrating relationships basedfwir data from 1986 to
1998 ( denotes statistical significance at the 95 percent confallmvel):

Jumbo-Conforming Spread 0.27* Purchases
Jumbo-Conforming Spread 0.48" Issuance
Conforming Spreae- —1.74* Purchases
Conforming Spreag- —3.53* Issuance
Jumbo Spreaé —0.84* Purchases
Jumbo Spreaé —1.92* Issuance

These results suggest that increased purchases are textodth decreased jumbo
and conforming market spreads and increased jumbo-confgrepreads. Naran-
jo and Toevs conclude that increased portfolio purchaseedse jumbo and con-
forming mortgage rate spreads, while increasing the jugdderming spread.

In addition to the data we use in the main part of the paper, lseellected
data on jumbo and conforming mortgage rates using the MIRSI&och 1993 to
December 2005. Using the data from March 1993 to Decembe3-188r closest
match to Naranjo and Toevs’ data span—we obtained the fipvesults:

Jumbo-Conforming Spread —0.05 Purchases

Jumbo-Conforming Spread —1.03* Issuance
Conforming Spreae- 0.22* Purchases

Conforming Spreag= 0.89* Issuance

Jumbo Spreaée  0.32 Purchases

Jumbo Spreaé 1.74* Issuance

We find that securitization and portfolio purchases are Ipotitively correlated
with mortgage market spreads, but negatively correlatéultwe jumbo-conforming
spread, in the long run. Only in the fourth equation do we fwidence supporting
a single cointegrating relationship.
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Using our complete data set (March 1993 to December 2005pbiened:

Jumbo-Conforming Spread —0.01 Purchases
Jumbo-Conforming Spread 0.01 Securitization
Conforming Spreag= 0.43* Purchases
Conforming Spreag= 1.62* Securitization
Jumbo Spreaés 0.53* Purchases
Jumbo Spread¢s 1.84* Securitization

Again we find that securitization and portfolio purchases lzoth positively cor-
related with mortgage market spreads, but negatively leted with the jumbo-
conforming spread, in the long run. Here, we find only find emitk of a single
cointegrating relationship in the fourth and sixth equadio

A.3 Discussion

Note that our results are perfectly consistent with the figdiof Gonzalez-Rivera
(2001): mortgage rate spreads and GSE portfolio purchasegoaitively corre-

lated. However, our results contradict those reported irahja and Toevs (2002).
Naranjo and Toevs find that mortgage rate spreads are nelgatiorrelated with

GSE secondary market activities, while we find a positivatiehship; Naranjo

and Toevs find a positive relationship between the jumbderaring spread and
GSE secondary market activities, while we find, if anythih@lh a negative rela-
tionship.
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