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ABSTRACT
This paper examines the response of the conventional thirty-year mortgage 

interest rate to changes in the effective federal funds rate. The results indicate 
complete pass-through; in the long run, the conventional mortgage interest rate 
responds in a one-to-one manner with the effective federal funds rate. Further, 
results suggest the conventional mortgage interest rate responds symmetrically to 
changes in the effective federal funds rate in the long run. In the short run, large, 
frequent increases in the effective federal funds rate create larger increases in the 
mortgage interest rate relative to periods where the federal funds rate is rising slowly 
or falling. Our results suggest a long-run mortgage interest rate adjustment half-
life of approximately twenty months in response to an effective federal funds rate 
change.
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INTRODUCTION
 Given the recent volatility in housing markets, understanding the impact 

that Federal Reserve policy has on the mortgage interest rate is vital. Changes in 
monetary policy through effective federal funds rate changes affect market rates 
of interest. Previous research notes the importance of understanding the magnitude 
and timing of this effect. Sellon (2002) notes that the degree of interest rate pass-
through and speed of adjustment are critical to understanding the effectiveness of the 
monetary transmission mechanism and of monetary policy. This study contributes 
to the literature by examining both the long-run and short-run dynamic relationships 
between the conventional thirty-year mortgage interest rate and the effective federal 
funds rate using three threshold auto-regressive models that are common in the 
current literature. 



58 Journal of Business Strategies

LITERATURE REVIEW
Two critical issues arise when considering the impact of changes in the 

effective federal funds rate on other credit market rates. First, one must consider the 
degree to which a given change in the effective federal funds rate passes through 
to, or changes, the conventional thirty-year mortgage interest rate in the long run. 
More specifically, long-run pass-through measures the magnitude of the change in 
the mortgage interest rate in the long run from a change in the effective federal 
funds rate. In the long run, the mortgage interest rate will change, moving the rate 
towards its long-run equilibrium value. The long-run adjustment of the mortgage 
interest rate to equilibrium takes place over several months. Therefore, one must 
consider the short-run, transitory effect of changes in the effective federal funds rate 
on the mortgage interest rate. These short-run changes include the immediate impact 
of changes in the federal funds rate on the mortgage interest rate and the mortgage 
interest rate’s speed of adjustment, or how quickly the mortgage interest rate moves 
to its long-run equilibrium value. 

The degree of pass-through between the effective federal funds rate to the 
conventional thirty-year fixed mortgage interest rate has become a popular way to 
assess the effectiveness of monetary policy.  Pass-through is traditionally examined 
by testing for cointegration between the two interest rates. Finding that these two 
series are cointegrated suggests that they share a long-run equilibrium relationship. 
Traditionally, research supports cointegration between these two interest rates, 
meaning that these two interest rates move together in the long run. Further, the 
cointegration results provide the degree of long-run pass-through. 

Granger and Newbold (1974) note, however, that Ordinary Least Squares 
regression (OLS) may lead to spurious results when using time-series data. In the 
interest rate pass-through literature, the Engle-Granger (1987) test is commonly used 
to overcome the problem of spurious regression. In the Engle-Granger (EG) test, one 
performs OLS on the variables. The residuals are then subjected to a unit root test in 
which the null hypothesis is no cointegration and the alternative is cointegration. If 
one rejects the null hypothesis, then the coefficient on the regressor is an estimate of 
the degree of pass-through. The cointegration literature notes, however, that the EG 
method may lead to biased parameter estimates, and in the context of interest rates, 
biased measures of pass-through. Banerjee et al. (1993) show that the EG method 
omits short-run dynamics, and it is the omission of these dynamics that potentially 
leads to biased results. 

The current literature reaches mixed results concerning the degree of pass-
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through in the long run. Payne (2006a, 2006b, and 2007) uses the EG method to test 
for cointegration and measure pass-through. Payne (2006a) notes that switching costs 
and informational market asymmetries may lead to incomplete pass-through from 
the effective federal funds rate to the conventional thirty-year mortgage interest rate. 
Payne (2006a) finds cointegration and incomplete pass-through for the period April 
1971 through October 2005.  In a later paper, Payne (2006b) finds cointegration 
with incomplete pass-through using a shorter sample (February 1987 through 
January 1994), which corresponds to the duration of the specific monetary policy of 
federal funds rate targeting.  In similar work, Payne (2007) finds cointegration with 
incomplete pass-through in the adjustable mortgage interest rate. 

In contrast, citing the potential bias of the EG method in estimating the 
cointegrating coefficient, Cook (2008) uses an approach by Bardsen (1989) and 
finds complete pass-through from the effective federal funds rate to the conventional 
thirty-year fixed mortgage rate. Hegwood and Tuttle (2013) examine the effect of 
using the Engle-Granger method when estimating the long-run relationship between 
short-run interest rates and long-run interest rates on government debt for several 
countries. Their results suggest that the Engle-Granger method potentially biases the 
long-run estimates by an average of 38.4 percent. 

In this research, we employ an alternate, yet common test for cointegration.  
Using this common test, we find evidence of complete pass-through in the long run. 
This result suggests that mortgage lenders, on average, maintain a constant margin 
above the effect federal funds rate in the long run.

In addition to the degree of pass-through, the short-run pattern of adjustment 
to the long run equilibrium is also of interest.  Multivariate tests of symmetric 
versus asymmetric long run adjustment take the form of threshold autoregressive 
(TAR), where the threshold is set to zero and where the threshold is endogenously 
determined, or momentum-threshold autoregressive (MTAR) models (Enders and 
Siklos, 2001).  Payne (2006a) uses an MTAR model and finds long-run symmetric 
adjustment for the conventional thirty-year fixed mortgage rate.  However, for the 
shorter period, Payne (2006b) finds long-run asymmetric adjustment.  In similar 
work, Payne (2007) finds long-run asymmetric adjustment when examining the 
relationship between the effective federal funds rate and the adjustable mortgage 
rate. This research (Payne 2006a, 2006b, and 2007), however, tests for long-run 
asymmetric adjustment only. The exclusion of short-run asymmetries may bias the 
long-run asymmetry results. 

In this research, we test for long-run and short-run asymmetric adjustment 
in both interest rates using all three threshold models. Our findings show that the 



60 Journal of Business Strategies

mortgage interest rate responds symmetrically to federal funds rate changes in the 
long run to changes, which supports Payne’s findings (2006a and 2007). In the short 
run, however, the mortgage interest responds asymmetrically to federal funds rate 
changes when there are “large,” frequent increases in the federal funds rate over a 
relatively short period. 

DATA AND UNIT ROOT TESTS
The monthly thirty-year conventional mortgage interest rate (MR) and the 

effective federal funds rate (EFF) are available from the Federal Reserve Bank of St. 
Louis FRED database. The range is April 1971 through February 2016. Due to the 
time-series nature of the data, we test for nonstationarity using traditional unit root 
tests. As noted by Granger and Newbold (1974), if the two series are non-stationary 
and have a single unit root, then OLS will lead to spurious results. Table 1 reports the 
results from the Augmented Dickey-Fuller (ADF) test (Dickey and Fuller 1979) and 
the Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test (Kwiatkowsi et. al 1992).1  

The preponderance of evidence from these unit root tests suggests that both 
series are non-stationary, i.e. I(1), which supports findings in previous research. 
The presence of a structural break, however, may lead to the rejection of the null 
hypothesis of nonstationarity. Perron (1989) has shown that a series that is stationary 
around an occasionally shifting mean or trend will mimic the behavior of a random 
walk and lead to failure to reject a unit root.  We therefore test the two interest 
rates for a unit root using Perron-Voglesang (1992) unit root tests that include a 
single shift of the mean.  We employ both an additive outlier (AO) test with an 
instantaneous single mean shift and an innovational outlier (IO) test in which the 
shift occurs over time. 

The AO test is a two-stage process, first running the following regression on 
each time series:

The intercept break dummy variable, DUt, equals 1 for all t greater than the 
break date, TB, and zero otherwise.  The residuals, ut are saved and regressed against 
their lagged value and lagged differences in the second stage of the procedure as 
follows:

1  The null hypothesis under the ADF test is non-stationarity of the series, while the null hypothesis under the KPSS test is 
stationarity of the series.
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The number of lagged differences, k, is determined by the max-to-min 
method, with kmax set at eight.  The dummy variables D(TB)t-i equal 1 if t = TB +1 
and zero otherwise.  The two regressions are estimated sequentially for each possible 
break year, TB = k+2, … T-1 where T is the number of observations. The break date 
is chosen to minimize the t-statistic on ρ. The unit root null hypothesis is rejected if 
the minimum t-statistic on ρ is less than the appropriate critical value.  As shown in 
table 1, we fail to reject the null hypothesis of a unit root for both the federal funds 
rate and the thirty-year conventional mortgage rate.  Critical values are taken from 
Perron-Vogelsang (1992).

The IO test involves running the following regression on each series:

Where DU and D(TB) are the same as in the AO test. The max-to-min 
procedure is again used to choose the number of lagged differences, k.  The break 
date, TB, is chosen to minimize the t-statistic on α.  

The results, shown in table 1, fail to reject the null hypothesis of a unit root 
based on critical values from Perron-Vogelsang (1992).  We therefore conclude that 
both the effective federal funds rate and the conventional thirty-year mortgage rate 
are non-stationary processes, and that this result is robust to the addition of a potential 
structural change in the mean. Therefore, cointegration tests are appropriate, because 
the use of OLS leads to spurious results (Granger and Newbold 1974).
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Table 1
Unit Root Tests

COINTEGRATION METHODS AND RESULTS
 Cointegration is tested between the two series, given that they both appear 

to be non-stationary. Banerjee et al. (1993) show that omission of short-run dynamic 
elements in the Engle-Granger procedure may lead to biased estimates. For example, 
Cook (2008) and Hegwood and Tuttle (2013) note that the size of the bias in the 
Engle-Granger method may be large and result in finding incomplete pass-through. 
Further, the Engle-Granger procedure has also been shown to possess low power 
in the presence of asymmetric adjustment to the long run equilibrium (Enders and 
Siklos, 2001).  

This research uses the method of Johansen (1991) to test for a long-run 
relationship between the two series. The Pantula Principle, as suggested by Hjelm 
and Johansson (2005), is used to identify the proper restrictions on deterministic 
components. These restrictions include the potential addition of a constant and/or 
time-trend in the long-run relationship. We start with the least restrictive model 
until cointegration is achieved. The results suggest the inclusion of an unrestricted 
constant only. Therefore, the long-run and short-run relationships include a constant 
and exclude a time trend.

The results of the Johansen cointegration test are provided in Panel A of 
Table 2. We reject the null of zero cointegrating vectors and fail to reject the null 
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of at least one cointegrating vector. Therefore, the result suggests the two series are 
cointegrated. From the Johansen test, the long-run parameter on the effective federal 
funds rate, q1, suggests positive co-movement between the two interest rates, with a 
long-run parameter of 0.899; a one percentage point increase in the effective federal 
funds rate will results in a 0.899 percentage point increase in the conventional 
mortgage interest rate in the long run.

Table 2
 Cointegration Test Results

 As mentioned earlier, ambiguity exists concerning pass-through in previous 
research. Payne’s results (2006a and 2006b) suggest incomplete pass-through. Cook 
(2008), however, notes that the Engle-Granger method suffers from severe bias. When 
Cook corrects for this bias, results yield complete pass-through. Panel B of Table 2 
provides the results from testing the null hypothesis of complete pass-through (q1 = 
1). In Panel B, we fail to reject the null hypothesis of complete pass-through, which 
supports the finding of Cook. If there is complete pass-through, then our results 
show that mortgage lenders attempt to maintain, on average, a constant margin of 
approximately 3.45 percentage points in the long run, given by the estimate of q2 in 
Panel A.

TESTS OF ASYMMETRY AND RESULTS
 Results in the previous section show that the conventional mortgage interest 
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rate and the effective federal funds rate move together in the long run. Further, we 
find that the mortgage interest rate moves in a one-to-one manner, given the failure to 
reject complete pass-through. These results, however, do not describe the mortgage 
interest rate’s speed of adjustment, nor do they provide the short-run, or immediate 
impact of the changes in the effective federal funds rate or the conventional mortgage 
interest rate. 

We utilize an error-correction model (ECM) to examine the dynamic 
behavior of these two interest rates. Specifically, we employ threshold models to test 
for asymmetric long-run adjustment and asymmetric short-run adjustment in these 
two interest rates. Previous research utilizes threshold models to test for long-run 
symmetry only (Payne 2006a, 2006b, and 2007). To test for asymmetric responses, 
we employ two models:  a threshold autoregressive (TAR) model and a momentum-
threshold autoregressive (MTAR) model. Equations (1a) and (1b) provide the 
general form of the error-correction models. 

(2)
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In equations (1a) and (1b), It is the Heaviside Indicator, and its value is 
determined via the error-correction variable, εt-1.2  The parameters, d1,d2,b1, and b2 
give the long-run, equilibrium adjustment of the conventional mortgage interest 
rate due to disequilibrium between these two interest rates. In a similar manner, the 
parameters μ and ω provide the long-run adjustment of the effective federal funds 
rate. 

Equation (2) provides the derivation of the error-correction variable; it is 
derived from the long-run relationship estimated via the Johansen cointegration test. 
When the error-correction variable equals zero, the mortgage interest rate is at its 
long-run equilibrium value determined by the cointegration vector estimated via the 
Johansen test and provided in Table 2. For example, from equation (2), a fall in 
the effective federal funds rate, during periods of expansionary monetary policy, 
increases the value of the error-correction variable and the size of the disequilibrium 
between the two interest rates. The Heaviside Indicator is greater than zero in the 
TAR models when the error-correction term is positive (or greater than τ). During 
periods of contractionary monetary policy, the error-correction term is negative and 
the Heaviside Indicator is equal to zero.

One must interpret the MTAR results in a slightly different manner. In the 
MTAR model, the change in the error-correction term determines the value of the 
Heaviside Indicator. When the mortgage interest rate is below equilibrium due 
to contractionary monetary policy, the error-correction term is negative and will 
increase in subsequent periods towards its equilibrium value of zero. Therefore, the 
error-correction term increases in these periods and the Heaviside Indicator equals 
one. When the error-correction term and mortgage interest rate decrease during 
periods of expansionary monetary policy, the Heaviside Indicator equals zero.

The value of the threshold, t, is set to zero to provide the first set of TAR 
results in Table 3. In the TAR results in Table 4 and MTAR results in Table 5, the 
value of t is determined endogenously using Chan’s (1993) method, as described in 
Enders and Siklos (2001).

 In equations (1a) and (1b), we allow for potential short-run asymmetric 
adjustments through the interaction of the Heaviside Indicator with the lagged first-
differences of the conventional mortgage interest rate and the effective federal funds 
rate. Several investigations include potential short-run asymmetries, while others do 
not. For example, Payne’s (2006a, 2006b, and 2007) study concerning U.S. mortgage 

2  We use the long-run parameters estimated in Table 2. We do not assume complete pass-through in subsequent results.
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interest rates and Becker, Osborn, and Yildirim’s (2012) research on U.K. mortgage 
interest rates exclude these short-run interactions. Valadkhani and Anwar (2012), 
however, estimate potential short-run asymmetries in Australia. The inclusion 
of these short-run interactions is a more general, less restrictive specification, as 
suggested by Enders and Siklos (2001). Further, other research uses this method. For 
example, research investigating the co-movement of gasoline and oil prices uses this 
approach [see, for example, Chen, Finney, and Lai (2005) or Bumpass, Ginn, and 
Tuttle (2015)].

 The primary coefficients of interest in equation (1a) are g and p. The 
coefficients g1, g2, and g3 measure the short-run response of the mortgage interest rate 
to changes in the effective federal funds rate when the error-correction variable is 
greater than t. The p coefficients, alternatively, measure the response of the mortgage 
interest rate to changes in the effective federal funds rate when the error-correction 
term is below the threshold. Specifically, the test for short-run symmetry in the 
mortgage interest rate in response to changes in the effective federal funds rate is 
g=p. The coefficients b and a measure the short-run changes in the mortgage interest 
rate to lagged changes in the mortgage interest rate when the error-correction term is 
above the threshold and below the threshold, respectively. Similar coefficients in the 
federal fund rate equation measure the response of the effective federal funds rate in 
the same manner.

In Table 3, the threshold parameter, t, is set to zero. Therefore, the adjustment 
parameters, d1 and d2, yield the adjustment of the mortgage interest rate relative 
to the long-run equilibrium derived in Table 2. For example, when εt-1 is greater 
than zero, the conventional mortgage interest rate is above its long-run value, given 
by q1EFFt-1+q2. The long-run adjustment parameters and the short-run response 
parameters provide the immediate adjustment of the mortgage interest rate and the 
federal funds rate when the mortgage interest rate is above or below equilibrium. 
In more general terms, starting at long-run equilibrium, the error-correction term is 
positive in periods where the effective federal funds rate is falling and it is negative 
in periods when the effective federal funds rate is increasing.

 The results in Table 3 suggest that the conventional mortgage interest 
rate responds symmetrically to changes in the federal funds rate in the long run, 
given by the test of equality of the long-run adjustment parameters, d1 and d2. The 
estimated half-life of adjustment in the conventional mortgage interest rate in Table 
3 is between fifteen and twenty-four months.3  

3  The half-life is an estimate of the number of months required to eliminate half of the long-run disequilibrium caused by 
changes in the federal funds rate. The half-life is calculated via t = (Ln(0.5))/(Ln(1+δi)).
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Given the results from estimating equation (1b), we fail to reject the strict 
exogeneity of the effective federal funds rate, i.e. we fail to reject the joint hypothesis 
that the long-run adjustment parameters and the short run mortgage interest rate 
parameters are statistically zero with an associated p-value of 0.602 (μ = ω = s = 0). 
Therefore, the long-run equilibrium adjustment between these two rates is resolved 
solely through changes in the conventional mortgage rate in Table 3.

Table 3
 TAR Results, t=0

 As mentioned, previous research concerning U.S. mortgage interest rate 
asymmetries does not investigate potential short-run asymmetries in either interest 
rate. In this specification, the short-run response of the mortgage interest rate due 
to changes in itself and changes in the effective federal funds rate is asymmetric in 
Table 3. Specifically, we reject the null hypothesis that the short-run interactions are 
equal. The results indicate that the response of the mortgage interest rate to changes 
in the effective federal funds rate is larger when the mortgage interest rate is greater 
than its long-run equilibrium rate (Sp< Sg). In other words, the mortgage interest 
rate exhibits larger short-run changes when the effective federal funds rate is falling 
relative to periods when the federal funds rate is rising. The difference, however, is 
not large economically. 

 The results in Table 3 also suggest short-run asymmetric changes in the 
federal funds rate to lagged changes in itself, relative to the threshold. For example, 
the sum of the coefficients j1, j2, and j3 are statistically and economically larger 
than l1, l2, and l3. This means the effective federal funds rate exhibits a larger 
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response to its own lagged changes in periods where the effective federal funds rate 
is falling. Therefore, there are larger adjustments in the effective federal funds rate 
in periods where this rate is falling during periods of expansionary policy.

 In Table 4, the threshold value is determined endogenously and, is therefore, 
less restrictive than the specification used to derive results in Table 3. Results, 
available upon request, yield a value of t equal to -1.39. Combining the results from 
Table 2, the derivation of t yields the following:

The value of t indicates that the mortgage interest rate may respond differently 
during periods of aggressive contractionary policy, i.e. when the spread between the 
two interest rates given by the long-run relationship is, roughly, two percentage points 
or less due to large and/or frequent increases in the effective federal funds rate. From 
January 1990 through the end of the sample, the difference between the mortgage 
interest rate and the federal funds rate was less than two percent in sixty-nine of the 
three hundred fourteen months and occurs during periods of contractionary policy 
by the Federal Reserve. For example, during the two-year period from January 2006 
through January 2008, the spread, or difference between the mortgage interest rate 
and the federal funds rate averaged 1.4 percentage points, and the spread was below 
2.056 percent during the entire period. During these periods, the short-run response 
of the mortgage interest rate to changes in the federal funds rate may differ relative 
to other periods. The short-run response of the mortgage interest rate during these 
periods of aggressive contractionary policy is given by the p coefficients.

The long-run adjustment results for the mortgage interest rate, in Table 
4, are statistically and economically similar to those of Table 3. We fail to reject 
the null hypothesis of the long-run symmetric response of the mortgage interest 
rate. Further, relative to Table 3, there is less disparity between the two long-run 
adjustment parameters (d1 and d2) in the mortgage interest rate equation. The half-
life of adjustment of the mortgage interest rate here is between nineteen and twenty-
two months. 
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Table 4
TAR Results, t=-1.39

 

The short-run adjustment in the mortgage interest rate to its own lagged 
changes in Table 4 is also similar to those of Table 3. The results show, however, 
larger short-run changes in the mortgage interest rate due to changes in the effective 
federal funds rate when t is less than -1.39, or when the spread between these two 
rates is around 2.056 or less. The short-run adjustment of the mortgage interest rate 
to lagged changes in the effective federal funds rate, when it is below the threshold, 
is larger relative to its above-threshold short-run adjustment. Therefore, these results 
indicate an asymmetric short-run response of the mortgage interest rate during 
periods of aggressive contractionary monetary policy.

Again, we find strict exogeneity in the effective federal funds rate (p-value 
of 0.267). In addition, like the results in Table 3, the effective federal funds rate 
responds asymmetrically to lagged changes in itself in the short run with larger short-
run changes when the federal funds rate is falling. This indicates that the Federal 
Reserve produced larger, more frequent reductions in the federal funds rate, relative 
to periods where the federal funds rate was increasing.

 Finally, Table 5 provides the results from the MTAR model, which is similar 
to the method employed by Payne (2006a). In the MTAR model, the threshold is 
endogenously determined using lagged changes in the error-correction term. In 
other words, the adjustment process may be different for larger positive or negative 
changes in the error-correction term relative to smaller positive or negative changes. 

Using the method of Chan, our threshold value for t is -0.075. A change in 
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the error-correction term, i.e. a change in the size of amount of disequilibrium, of 
less than -0.075 percentage points, holding the mortgage interest rate constant, may 
cause a different response in the mortgage interest rate relative to a change in the 
error-correction term that is greater than -0.075 percentage points. 

In the MTAR results, the Heaviside Indicator equals one when the change 
in the error-correction term is positive. The change in the error-correction term is 
positive when the mortgage interest rate is increasing to restore long-run equilibrium. 
Therefore, the g coefficients give the short-run change in the mortgage interest rate 
due to changes in the effective federal funds rate when the mortgage interest rate is 
increasing to restore long-run equilibrium. Alternatively, the p coefficients provide 
the short-run change in the mortgage interest rate when this rate is decreasing.

Table 5
 MTAR Results, t=-0.075

 Table 5 supports Payne’s (2006a) long-run results. We find that the effective 
federal funds rate is strictly exogenous (p-value of 0.171), and the mortgage interest 
rate responds symmetrically in the long run. Further, the sizes of the adjustment 
parameters for the mortgage interest rate are similar to those in Table 3. 

We extend the work of Payne by examining potential asymmetric short-run 
changes in the conventional mortgage interest rate. We find, in this specification, 
that the mortgage interest rate responds asymmetrically to changes in both interest 
rates in the short run. Specifically, the mortgage interest rate exhibits faster short-
run changes in response to lagged changes in both interest rates when the mortgage 
interest rate is increasing to restore long-run equilibrium (when the lagged change 



Volume 34, Number  71

in the error-correction term is greater than -0.075)4.  These results support those 
of Table 4 and show that the mortgage interest rate experiences larger changes 
in the short run in periods where the mortgage interest rate is increasing due to 
contractionary monetary policy.

 The results for the effective federal funds rate in Table 5 are similar to those 
in Table 3 and Table 4. Again, we find strict exogeneity in the effective federal funds 
rate. Further, the effective federal funds rate responds asymmetrically to its own 
lagged changes, as found in Tables 3 and 4. 

Summarizing the short-run results for the mortgage interest rate, we 
find a general asymmetric response. First, the mortgage interest rate responds 
asymmetrically to its own lagged changes. Further, there is an asymmetric short-
run response of the mortgage interest rate to lagged changes in the federal funds 
rate. There are some similarities in results across these three tables. First, the short-
run response of the mortgage interest rate, during periods of expansionary policy 
(increases the error-correction term above the threshold value or the change in the 
error-correction term is negative), is similar in Tables 3, 4, and 5. The difference 
between the results in these three tables occurs when the effective federal funds 
rate increases. In Table 3, the sum of the p coefficients are statistically zero when 
the threshold equals zero. Table 4’s results show, however, that the response of 
the mortgage interest rate to increases in the federal funds rate is identical to its 
response when the federal funds rate decreases, but only when the increases in the 
federal funds rate are “small,” well-dispersed increases. During periods of large and 
frequent increases in the federal funds rate due to contractionary policy, however, 
the size of the short-run changes in the mortgage interest rate increases. In Table 
5, the short-run change in the mortgage interest rate is larger in periods where the 
mortgage interest rate is increasing to restore long-run equilibrium.

These results suggest that the mortgage interest rate closely follows the 
effective federal funds rate. In fact, the failure to reject complete pass-through 
suggests a one-to-one movement in the long run with an average spread of 3.45 
percentage points, with the mortgage interest rate responding symmetrically in 
the long run. Further, the mortgage interest rate displays short-run asymmetric 
adjustment to changes in the federal funds rate. Less restrictive results in Tables 4 
and 5 show that the mortgage interest rate exhibits larger increases in the short run 
during periods of aggressive contractionary policy.

4  The sums of the two sets of short-run coefficients for the effective federal funds rate are statistically zero. The results,  
however, reject the null hypothesis that all short run coefficients for the effective federal funds rate are statistically zero.
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CONCLUSION
We reexamine the relationship between the conventional thirty-year mortgage 

interest rate and the effective federal funds rate. The Johansen test suggests that 
the two interest rates are cointegrated. Further, we fail to reject the null hypothesis 
of complete pass-through, and, therefore, conclude mortgage lenders appear to 
maintain a constant margin in the long run. 

Like previous research, we fail to reject the null hypothesis of symmetric 
long-run adjustment in the mortgage interest rate in all specifications. Further, we 
find the effective federal funds rate is strictly exogenous in all specifications. The 
results in all models indicate a short-run asymmetric response in the mortgage 
interest rate to changes in both interest rates. In the short run, results show larger 
changes in the mortgage interest in the short run during periods of contractionary 
monetary policy. In other words, long-run mortgage market imperfections, such 
as asymmetric information, may not be as great as that indicated in some of the 
previous research. This research demonstrates that potential market imperfections 
cited in previous literature appear temporary in nature.
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