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The federal funds rate is an important. short-ternl interest rate which is targeted by the 
Federal Reserve to influence economic growth and in flat ion. The fi nancial markets closely 
mon itor the Federal Reserve's monetary policy and changes in the federal funds rate to gauge 
fut ure economic performance. Thi s research anal yzes how changes in the federa l funds rate 
affected the I) yield cu rve, 2) 30-year fixed mortgage rate, and 3) spread between Aaa and Baa 
corporate bond yields. The purpose is to determine the rippling effect between changes in the 
fede ral funds rate and changes in interest rates that affect the cost of borrowing by firms, 
individuals, and the government. The empirical results indicate that when a basis point change 
of 25 points or more occurs to the fed funds rate, which is of a magnitude consistent with a 
change in Federal Reserve policy, a statisticall y signi ficant, positively related change occurs in 
the one-month interest rate elasticities fo r the 3-Month Treasury rate, I-year Treasury rate, 5-
Year Treasury rate, 10-Year Treasury rate, and the 30-Year Mortgage rate. 

I. Introduction 

The Federal Reserve conducts monetary policy wit h the ulti mate objectives of promoting 
economic growth with an acceptable amou nt of infl ation. The Federal Reserve's primary tool for 
imp lementing monetary policy is through open market operations - purchases and sales of U.S. 
Treasury and federal agency securities. Although the goal of open market operations has 
historicall y varied, in the 1980s the focus gradually shifted toward attaining a specified level of 
the federal (fed) funds rate. The fed funds rate is the interest rate at which depository insti tutions 
lend balances at the Federal Reserve to other depository institut ions overnight. In other words, it 
is a very short-term (overnight), market sensitive interest rate. 

Thus, open market operations are used to target the fed funds rate, which in tum 
infl uences economic growth and inflation. To accomplish its economic objectives of economic 
growth and an acceptable level of inflation, the short-term object ive fo r open market operations 
is specifi ed by the Federal Open Market Committee (FOMe). Beginning in 1995, the FOMe 
began publicly announcing its target level for the fed fu nds rate. After its meetings, since 
February 2000, the FOMC has released the committee's assessment of the risks to the attainment 
of its long-run goals of price stability and economic growth. When the Federal Reserve 
determines a change in the targeted fed funds rate is necessary to accomplish its objectives, a 
change of 25 basis points or more will occur to the target rate. The focus of th is research will be 
analyzing how other interest rates in the financial markets respond to a change in the fed funds 
rate caused by a change in Federal Reserve policy. 
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The fed fu nds rate has become a key economic variable used by the Federal Reserve to 
balance economic growth and in nation. Investors in the stock market closely monitor the 
Federa[ Reserve's policy of targeting the fed funds rate. Changes in the target rate can cause 
significant stock market reaction, such as the 2.9% increase in the S&P 500 which occurred 
following the Fed 's decision to reduce its target on the fed funds rate by one-half percentage 
po int on September [8, 2007. Although stock markct reaction to changes in the fed funds race is 
usually widely reported in the media, generall y less attention is given 10 how changes in the fed 
funds rate affect other interest rates. 

Gi ven the economic importance of the fed funds rate, this paper will analyze how other 
intercst rates in the financial markets typicall y react 10 changes in thc fed funds ratc. The 
objective is to detenni nc how changes in the fed funds rate typicall y affect th e cost of borrowing. 
Changes in the cost of borrowing are determined by analyzing changes in the yield curve, 
changes in the residential mortgage rate, and changes in the spread between corporate bonds. 

II. The Literature 
Existi ng research focuses on the effect changes in the fed funds rate has on asset prices, 

the mortgage markets, and vari able rate debt instruments tied for instance to the prime rate, such 
as adjustable rate mortgages and crcdi t cards. Bcmanke and Kuttner (2005) found that an 
unanticipated rise in the fed funds rate by 14 percent (25 basis points) results in one percent drop 
in stock prices. They used a six variable VAR using unanticipated fed funds rate changes a5 a 
variable to generate responses for excess re turns. Taylor (2007) found that housing construction 
and mortgagc fi nanci ng volatility relat ive to trend has decrcased since 1980 largely duc to an 
improved monetary pol icy. 

Rattening of the yield curve has been analyzed the past few years, as long-term interest 
rates did not increase in a historicall y consistent manner when the FOMe began monetary 
tightening in June 2004. WU (2006) researched how the conventional rel ationship between 
short-term and long-teml interest rates appears to have broken down during the recent fed funds 
rate increases. He believes the yield naueni ng is likely related to the decreased volatility in real 
economic acti vit y caused by increased globalization ; while at the same time, the available pool 
of world savings is increasing, bringing additional loanable funds to increasingly open markets, 
helping to hold down real interest rates worldwide. Backus and Wright (2007) think the 
evidence points to a declining term prem ium as the pri mary source of the recent fall in long-tenn 
forward rates . 

Ill. Data 
To detenn ine the relationship between changes in the fed funds rate and changes in other 

interest rates in the fi nancial markets, interest rate elasticity is calculated. In each case, the one­
month percentage change in a given interest rate is di vided by the one-month percentage change 
in the effecti ve fed funds rate. (The effective fed funds rate is a volume-weighted average of 
rates on trades arranged by major brokers. It is the market, rather than targeted, fed funds rate.) 
In effect, the interest rate elasticity is an arc elasticit y thai measures the one-month percentage 
change of a given interest rate relative to the one-month percentage change in the effecti ve fed 
funds rate. Interest rate elastic ities are calculated for the following variables: [) 3-Mo nth 
Treasury rate, 2) I -year Treasury rate, 3) 5-Year Treasury rate, 4) [0-Year Treasury rate, 5) 30-
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Year Mortgage rate, and 6) the basis poi nt spread between Moody's Aaa and Baa Corporate 
Bond Yields. Elasticities are computed for the six variables under two scenarios: I) the monthly 
interest rate elasticity for all periods in the analysis, and 2) the mOlllhly interest rate elasticity fo r 
periods in which a significant change in the fed fu nds rate occurs . A significant change is 
defi ned as a 25 basis poinr change or greater. Thi s corresponds to analyzing the impact of 
changes in Federal Reserve policy, as the Federal Reserve will change the targeted fed funds rate 
by 25 basis points or more. 

To determine interest rate elasticities, month ly data from July, 1954 through December 
2006 is used for the effective fed funds rate. the 3·Month Treasury Bi ll rate. the 5-Year Treasury 
rate, the IO-Year Treasury rate, and the b<lSi s poi nt spread between Moody's Aaa and Baa 
Corporate Bond Yields. Monthly data from April , 197 1 through Decembcr, 2006 is used for the 
30-Year Conventional Mortgage Rate. In each case, the source of data is the Board of Governors 
of the Federal Reserve System. 

Hypotheses 
Give n that the Federal Reserve changes the targeted fed funds rate by 25 basis points or 

more when a change in poli cy is needed to accomplish its objectives, the primary focus of th is 
research is to determine how other interest rates in the fi nancial markets Iypicall y react 10 
significant changes in the fed funds rate. A signifi cant change is defined in this research as a 
change of 25 basis points or more, which reflects a change in Federal Reserve pol icy. 
Hypotheses are developed and tested to determi ne if signifi cant changes in the fed funds rate are 
associated with changes in the I) yield curve, 2) 30-year fixed mortgage rate, and 3) spread 
between Aaa and Baa corporate bond yields. The purpose is to determine the rippling effect 
between changes in Federal Reserve JX'licy and changes in interest rates in which affect the cost 
of borrowing by firms, indi viduals, and the govern ment. 

Six statistical tests are performed to determine the significance of a given interest rate 
elasticity. 

Test 1 
Ho: 3 month treasury one-month interest rate elasticity = 0 
Ha: 3 month treasury one-month interest rate elasticity > 0 

Test 2 

Ho: I-year treasury one-month interest rate e lasticity = 0 
Ha: I-year treasury one-month interest rate e lasticity > 0 

Test 3 
Ho : 5-year treasury one-month intcrest rate elasticity = 0 
Ha: 5-year treasury one-month interest rate elasticity > 0 

Test 4 
Ho : 10-year treasury one-month interest rate elasticity = 0 
Ha : lO-year treasury one-month interest rate elasticity > 0 
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Test 5 
HO: Aaa/8aa spread one-month interest rate elasticity = 0 
Ha: Aaa/Baa spread one- month interest rate elasticity> 0 

Test 6 
Ho: 3D-year mortgage one-month interest rate elasticity = D 
Ha: 3D-year mortgage one-month interest rate elastici ty> 0 

In each case, the null hypothesis states that a significant change in the fed funds rate 
(defi ned as 25 basis poi nts or more) will not have an effect on the given interest rate variable. 
The null hypothesis states that the one-month percentage change in the given interest rate 
variable relative to the one-month percentage change in the fed funds rate is equal to zero. In 
each case, given a significant change in the fed funds rate, the alternative hypothesis states that 
the one-month percentage change in the given interest rale variable relative to the one-mo nth 
percentage change in the fed fu nds rate is greater than zero. 

IV. Results 

Table I shows one- month statistics for the variabl es being analyzed. The monthly mean, 
median, and standard deviation were calculated over the period Jul y, 1954 through December 
2006 for the fed fu nds rate, the 3-Month Treasury rate, the 5-Year Treasury rate, the IO-Year 
Treasury rate, and the basis poi nt spread between Moody's Aaa and Baa Corporate Bond Yields. 
The monthly mean, median, and standard deviati on were calculated over the period April , 1971 
through December, 2006 for the 30-Year Mortgage Rate. 

The mean and median for the fed funds rate were 5.70 and 5.25, respecti vely, with a 
standard deviation of 3.35. The 3 month treasury rate had a mean of 5.21 and median of 4.95, 
with a standard deviation of 2.79. The I-year treasury rale had a mean of 5.79 and median of 
5.45. with a standard deviation of 2.95. The mean and med ian for the 5-year treasury rate were 
6.39 and 6.01 , respect ivel y, with a standard deviation of 2.73 . The lO-year treasury rate had a 
mean of 6.59 and medi an of 6. 20, with a standard deviation of 2.66 . The spread between Aaa 
and Baa corporate bond yields had a mean of 0.95 and median of 0.83, with a standard dev iation 
of 0041. The mea n and median for the 3D-year mortgage rate was 9.28 and 8.76 respectively, 
with a standard deviat ion of 2.76. The table reflects that generally the yield curve slopes 
upward, with interest rates increasing as maturity increases. However, the table also indicates 
that short-tenn interest rates have greater volatility than long-tenn interest rates, as the standard 
deviations of 3-month and I- year treasury interest rates are greater than the standard deviations 
of 5-year and lO-year treasury interest rates and the 3D-year mortgage rate. 

Table II shows the one-month interest rate elasticities for the six d ifferent interest rate 
variables relative to the fed funds rate over all periods. All monthly changes to the market fed 
fu nds rate are included in the anal ysis, incl uding changes between 0 and 25 basis poi nts. Thus, 
changes to the fed fu nds rate which occur irrespective of Federal Reserve policy are ineluded in 
the analys is. The interest rate elasticity measures the one-month percentage change of a given 
interest rate variable rel ative to the one-mo nth percentage change in the fed funds rate. The 
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analysis indicates that large standard deviations for the interest rate elast icity of each variable 
resu lt when all periods are included in the analysis. 

The mean interest rate elasticities are 0.92, 0.65, 0.48 and 0.37 for the 3-Month Treasury 
rate, I-year Treasury rate, 5-Year Treasury rate, and 10-Year Treasury rate, respectively. Thus, a 
10 percent c hange in the fed funds rate is associated with, on average, a 9.2 percent change in the 
3-month Treasury rate, a 6.5 percent change in the I-year Treasury rate, a 4.8 percent change in 
the 5-year Treasury rate, and a 3.7 percent change in the lO-year Treasury rate. However, using 
all time periods in the analysis returns relatively large standard deviations for the interest rate 
elasticities. The standard deviations are 4.67.5.0 1,5.35, and 4.60 for the 3-Month Treasury rate. 
I-year Treasury rate, 5-Year Treasury rate, and IO-Year Treasury rate, respective ly. The mean 
interest rate elastic ities for the 3D-Year Mortgage rate and the basis point spread between 
Moody's Aaa and Baa Corporate Bond Yields are 0.08 and 0.4 1, respectivel y, and the standard 
deviations of the interest rate elasticities are 9.17 and 3. 15, respectively. The relatively large 
standard deviations for the interest rate elasticities renect large move ments which ca n occur in 
the interest rate variables, despite only small movements in the fed funds rate. 

Table III shows the one-month interest rate elasticities fo r the six diffe rent interest rate 
variables when there is a significant change to the fcd funds rate. A signifi cant change is defined 
as a 25 basis point change or greater and is consistent with a change in Federal Reserve pol icy. 
Thus, the focus of Table 3 is to show the association between movements in the fed funds rate 
that are a magnitude consistent with a change in Federal Reserve policy and other interest rates 
variables. The results in Table 3 indicate that when a significant change occurs in the fed funds 
rate, a statistically sign ificant change in the interest rate elasticity occurs for the 3-Month 
Treasury rate, I-year Treasury rate, 5-Year Treasury rate, IO-Year Treasury rate, and 30-Year 
Mortgage rate. The stati stical significance is indicated by the Z-test. In each case, the 
percentage c hange in the fed funds rate is positi vely related to the percentage change in each of 
the interest rates. The change in the interest rate elasticity for the basis point spread between 
Moody's Aaa and Baa Corporate Bond Yields is not statistically significant. The greatest 
changes occur for the short-tcnn rates. A dramatic reduction in the standard deviat ion of each of 
the interest rate elasticities occu rs relative to Table 2 when all periods were considered in the 
analysis. 

The mean interest rate elasticity for the 3-month Treasury rate is 0.58; the mean interest 
rate elasticity of the I-year Treasury rate is 0.59. Thus, a 10 percent c hange in the fed funds rate 
is associated with, on average, a 5.8 percent change in the 3-month Treasury rate and a 5.9 
percent change in the I-year Treasury rate. The standard deviation of the interest rate elasticity 
is 0.97 and 1.06 for the 3-month Treasury rate and the I-year Treasury rate, respectively. The 
interest rate elasticities for the longer-term interest rates are lower relative to the short-term 
interest rates. The mean interest rate elasticities for the 5-Year Treasury rate and 10-Year 
Treasury rate are 0.34 and 0.23, respectively. Thus, a 10 percent change in the fed funds rate is 
associated with, on average, a 3.4 percent change in the 5-year Treasury rate and a 2.3 percent 
change in the 10-year Treasury rate. A 10 percent change in the fed funds rate is assoc iated with. 
on average, a 2.4 percent change in the 3D-year Mortgage rate, as indicated by the 0.24 mean 
interest rate elasticity for the 3D-year Mortgage rate. The standard dev iation of the interest rate 
elasticity is 0.91 for the 3-year Treasury rate. 0.79 for the 10-year Treasury rate, and 0.50 for the 
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30-Year Mortgage rate. When the time periods analyzed include only those periods in which a 
significant change in the fed funds occurs, the standard deviations of all the interest rate 
elastic ities arc greatly reduced. 

v. Summary 
The federal funds rate is an important, short-term interest rate which is targeted by the 

Federa[ Reserve to influence economic growth and inflation. The focus of this research was to 
analyze how significant changes in the fed funds rate affected the [) yield curve, 2) 3D-year fi xed 
mortgage rate, and 3) spread between Aaa and Baa corporate bond yields. The purpose was to 
detenni ne how changes in the federal funds rate were associated with changes in interest rates 
that affect the cost of borrowi ng by fi rms, individuals, and the government. 

The research indicates that when a basis poim change of 25 points or more occurs to the 
fed funds rate, which is of a magnitude consistent with a change in Federal Reserve policy, a 
statistically significant, positively related change occurs in the one-month interest rate elasticities 
for the 3-Month Treasury rate, I-year Treasury rate, 5-Year Treasury rate, [0-Year Treasu ry rate, 
and the 3D-Year Mortgage rate. The basis point spread between Moody's Aaa and Baa 
Corporate Bond Yields is not significantly affected. The mean interest rate elasticities are 0.58, 
0.59,0.34, and 0.23 for the 3-month Treasury rate, I-year Treasury rate, 5-year Treasury rate, 
and to-year Treasu ry rate, respectively. Thus, a 10 percent change in the fed fu nds rate is 
associated with, on average, changes of 5.8 percent, 5.9 percent, 3.4 percent, and 2.3 percent for 
the for the 3-month Treasu ry rate, I-year Treasury rale, 5-year Treasury rate, and 10-year 
Treasury rate, respectively. The mean interest rate elasti city for the 3D-year Mortgage rat e is 
0.24, which indicates that a 10 percent change in the fed funds rate is associated with, on 
average, a 2.4 percent change in the 3D-year Mortgage rale. 
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TABLE 1 
1 R nterest ate 

Mean 

Median 

Standard 
Deviation 

Number of 
Periods 

TABLE II 

M hi S ont II,,; tallstlcs 
£ffecl i ~'e 3 Mom!! I-year 
Federal Treasury Treasury 
FUllds Rate Rate 
Rate 

5.70 5.21 5.79 

5.25 4.95 5.45 

3.35 2.79 2.95 

630 630 630 

5-yellr IO-yelir Alia/Bali 30-year 
Treasury Treasury Spread MOr/gage 

Rate Rate Rate 

639 6.59 0.95 9.28 

6.01 6.20 0.83 8.76 

2.73 2.66 0.41 2.76 

630 630 630 429 

One Month Interest Rate Elasticities Relative to Federal Funds Rate' All Periods -
3 MOllth / -year 5-year IO-yellr AaalBaa 30-year 
Treasury Treasury Treasury Treasury Spread Mortgage 

Rate Rate Rate Rate Rate 
Mean 

0.92 0.65 0.48 0.37 0.08 0.41 
Median 

0.69 0.58 032 0.19 0.00 0.20 
Standard 

Deviation 4.67 5.01 535 4.50 9.17 3.15 

TABLE III 

One - Month Interest Rate Elasticities Relative to Federal Funds Rate: 
P . d . Who h S"fi Ch 0 d' Fed I F d R erlO Sin " I'm Icant an e ccurre m em UII s ate 

3 Mom!! / -year 5-yel/r IO-yell/' Aaa/Baa 30-year 
Treasury Treasury Treasury Treasury Spread MOr/gage 

Rate Rate Rate Rate Rate 
Mean 

0.58 0.59 0.34 0.23 0.02 0.24 
Median 

0.65 0.63 033 0.16 ·0.04 0.18 
Standard 

Deviation 0.97 1.06 0.91 0.79 2.03 0.50 
Number of 

Periods 217 217 217 217 216 153 
Z-tcst 

0.000 0.000 0.000 0.000 0.443 0.000 
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