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ABSTRACT 

The target interest rate set by the United States’ Federal Reserve has been 

baring significant implications to the every corner of the world. While 

accurate prediction of the monetary policy has been regarded as of little 

likelihood, many scholars have dedicated to make the best estimation. The 

Taylor Rule has been on the center of those studies with its effectiveness in 

explaining the policy rate movements. Continuous progress has been made 

on top of the groundbreaking study. The practice of gradual target-rate 

adjustment together with holding the similar stance to the previous decision 

is captured in a line of studies. Motivated by the manner of step-wise 

adjustment to the federal funds rate, a number of researches embraced discrete 

model approaches. Despite the development made so far, volatilities in 

financial markets and ambiguities in the tones set by the media before FOMC 

meetings provide evidences that no models predict it perfectly. This paper 

intends to compare the estimation models for the U.S. monetary policy. 

Empirical findings imply that both the linear model enhanced with policy 

inertia terms and the ordered probit model are equally good in policy 

description for the period of 1994-2008. However, out-sample fit tests for the 

period of 2009-2016 cast a doubt upon those models’ validity.  
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I. US Monetary Policy 

The U.S. monetary policy draws considerable attention around the world due to its 

huge effects. Ever since the Bretton Woods Conference, the dependence to dollar 

had been a pivot of the international monetary system. Even after the end of the 

arrangement, the dominant role lasted through 1970s and continued up to the present, 

although challenges to its status have become heated these days
1
. The country is said 

to have enjoyed, so called “exorbitant privilege” thanks to its importance in the 

international monetary system. Very large portion of trades across the borders were 

carried out with dollar-denominated invoices and the monetary authorities around 

the world held the currency as official foreign reserve
2
.  Entering the 21st century, 

the aspect turned complicated as the rest of the world largely became integrated with 

the U.S, which put them in a position much susceptible to the hegemon’s monetary 

policy. Also, the substantial increase of the U.S. treasury held by emerging 

economies since 2002 ended up in deteriorating their effectiveness of own economic 

decisions, while amplifying the impact of the financial center’s monetary and fiscal 

policy. 

A number of researchers examined the huge influences and the mechanism behind 

the financial center’s monetary policy. The economic and financial integration along 

with enhanced capital mobility generated the co-movement in the capital flows. Rey 

(2013) finds that the global capital flows are synchronized and the change in the 

federal funds rate is significantly correlated with the direction of the flow, 

contending that the monetary policy of the U.S. is one of the most influential factors 

to the global financial cycle. Kamin (2010), in the assessment of monetary policy 

spillover effects, gives attention to the strong international bond-yield correlation 

and the linkage between the policy stance and the price of assets.  Similar view can 

                                                 

1 Obstfeld (2013) 

2 Canzoneri et al. (2013) 
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be found in the speech of the governor of the Bank of Thailand who points out that 

the U.S. tightening policy incurs the rise in its long-term interest rate and then puts 

pressure on the emerging economies’ rates even further
3
. Thus the prospect of the 

Fed’s movement became a key consideration for the monetary policy in the emerging 

countries. In assessing financial crises in 1990s and 2000s, Razin and Rosefielde 

(2011) illustrate the role of the fight-against-inflation during the Greenspan era in 

the development of the Asian financial crisis in 1997, which is one of the causes 

behind the sudden reversal of capital flows to the region.  

Due to the substantial magnitude of the U.S. monetary policy’s influence, many 

scholars have conducted researches to estimate the Federal Reserve’s policy rule. 

Should the monetary policy be based on a concrete rule or could it be made on a 

discretion? The issue has been heavily debated in academia, including Taylor 

himself
4
. At least, the policy stances taken by major central banks over the past 

decades hint at the side which the authorities have taken. Suffered from the soring 

price level during the 1970s, a number of countries turned their stances against the 

chronic high inflation and began to adopt the inflation-targeting monetary policy. 

The U.S. set out the long journey of the fight-against-inflation from 1979 when 

Volcker took the chair of the Federal Reserve. Beginning from the rate as high as 

13%, expressed in the CPI term, the inflation was brought down under 3.8% in 

1985
5
. This dramatic reduction was not done without sacrifice. The unemployment 

rate maintained high during this 6-year-long tightening policy. However, it would 

have caused more damages to the economy without the strong and credible position 

of the Fed. Carlin and Soskice (2015) explain the role of the credible monetary policy 

by employing a macroeconomic analysis tool in which forming expectation over the 

                                                 

3 Opening Remarks at a Conference co-hosted by The Bank of Thailand and the International 

Monetary Fund (2013) 

4 Taylor (1993) 

5 Blanchard and Johnson (2003) 
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future inflation plays a crucial role. According to the authors, a monetary policy 

sticking to its target can minimize economic losses during a painful adjustment 

period.  

Whether the monetary authority actually follows a certain policy rule has been on 

rigorous examination. However, the continued improvements in the transparency of 

policymaking process including release of transcript, statement after committee 

meetings as well as regular reporting to Congress provide a positive evidence. 

Encouraged by such evolution and aided by econometric techniques, a great number 

of papers emerged to find the exact model which could possibly describe monetary 

policy stance of the Fed. The monumental work of Taylor inspired the academia with 

its accountability in estimating the actual monetary policy. His backward-looking 

version of the policy rule encouraged a mass of extensions to capture different 

aspects of the Federal Reserve’s interest-rate setting behaviors. One line of studies 

came up with non-linear version of the original rule. They focused on the asymmetric 

preferences toward different economic conditions. Inspired by the idea that 

policymakers would be more willing to fight against contraction rather than 

expansion, the studies derived the new model to describe the authority’s monetary 

stances. More drastic change can be seen in researches counting on various price and 

production measures to construct future economic development, which formulated 

the ‘forward-looking’ model. The progress in finding more accurate policy rule is 

still ongoing. Recent developments include attempts to extend models further to 

financial considerations, going beyond the conventional real economic variables
6
. 

Notwithstanding the continued efforts to set up more accurate model, the backward-

looking version has been renowned for its simplicity and relatively good explanatory 

power. This paper adopts models based on the original backward-looking linear 

Taylor rule to draw the Federal Reserve’s policy reaction function. 

 

                                                 

6 Such as Bernanke and Gertler (2001) and Driffill et al. (2006). 
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II. Taylor Rule and Its Extensions 

Among the attempts to estimate the monetary policy rule, one of the most influential 

contribution was made by John Taylor. He finds that a linear algebraic equation for 

a relation between interest rate and real economic measures fairly well explains the 

actual federal funds rates during 1987-1992; 

r = p + 0.5y + 0.5(p 

where r is the federal funds rate and p is the rate of inflation and y is the output gap. 

The simplicity and good-fit of the equation attracted much attention from academia 

and became the corner stone of monetary-rule studies. Multiple extensions emanated 

from the Taylor’s linear framework. The way the Fed adjusts its policy interest-rate 

features noteworthy patterns. The idea of ‘interest-rate smoothing’ is motivated by 

the practice of the partial target-rate adjustment. Once the change in the target 

interest-rate is made, several adjustments tend to follow in a consecutive manner. 

The practice is commonly observed in many monetary authorities including that of 

the U.S. A number of reasons have been suggested, including the lack of credibility 

in the current macroeconomic data due to the chances of post-release data correction
7
 

and the potential risk to the financial markets in case of large changes
8
. Motivated 

by this gradual adjustment manner, Clarida et al. (1998) came up with an approach 

that views the current interest-rate as the weighted average of a previous rate and an 

appropriate present rate. The concept has been largely adopted by other scholars. 

Another aspect of the Fed’s practice can be observed in the homogeneity of 

adjustment size. When the funds rate is altered, an increase or decrease not only 

spreads over periods, but also tends to maintain the same magnitude of such change. 

Judd and Rudebusch (1998) employed this ‘momentum’ along with the smoothing 

factor in estimating the Fed’s reaction function. They find that both the previous 

                                                 

7 Orphanides (2003) 

8 Goodfriend (1991) 
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level of the target interest rate and the previous decision of the monetary policy are 

influential factors in making a current policy decision. Departing from the 

convention of counting solely on the inflation and output gap, Castro (2011) 

presented an idea in which monetary authorities would consider a variety of 

measures for economic status. He examined the Taylor model with an addition of 

financial variables, which contain information over the economic development. 

Estimated with the composite financial index of his own invention, the ECB is found 

to react to the new variable. However, the result for the U.S. policy does not confirm 

the same tendency as Europe has, although a couple of individual financial indicators 

are found to be in relationships with the funds rate movements. A step-wise 

adjustment practice, which makes the funds-rate curve look like stairs, led to a 

different group of the monetary policy studies. The Dueker’s study (1999) is known 

to be the first of its kind which applied a discrete model analysis. While 

encompassing the Taylor variables and the policy inertia mentioned above, his focus 

is more placed on the nonlinearity of the funds rate itself. He reasons that the practice 

implies the Fed’s reluctance to change current policy stance until the pressure to it 

hits certain levels. The ordered probit regression results confirm the existence of the 

thresholds and that there certainly exists such tendency in the Fed.  

The three different approaches mentioned so far all generate good estimations of the 

Fed’s reaction function. Does it mean that we can accurately predict the next FOMC 

meeting’s result? Maybe not. Despite the advance in the applied methods and the 

improvement in data access, the chronic volatility in financial markets before and 

after each policy-setting meeting implies that there is no perfect model developed so 

far. Naturally, this leads to the next question; which model serves the best, if not 

perfect, in making policy descriptions or prescriptions? This paper intends to 

compare the estimation models from a practical viewpoint. The fitness of each model 

will be examined with publically available data and then put into comparison.  
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III. Data and Methods 

Unlike the original study conducted by Taylor which resorts to quarterly data, the 

majority of the researches based on the same concept utilize monthly-aggregated 

figures. On the one hand, this seems to be more advanced approach because the 

variations between quarters are counted. On the other hand, misalignment problems 

can still arise due to the different time spans between FOMC meetings and monthly 

indicators. Considering that the Federal Reserve holds the meeting every 6 weeks, 

the aggregation may overlook probable data mismatches. An example is the data 

period during the year 2000 in which the Fed did not held meetings on January, April 

and July. Inclusion of the federal funds rates of those three months, which 

unintentionally mislabels them as “on-hold” decisions, would result in distorting 

estimation of the Fed’s genuine reaction function. A more accurate way is to 

construct the sample data following committee meeting dates. Monthly price-level 

indicators as well as output measures are released in the middle of each month with 

an exception of specific inflation measures, such as the personal consumption 

expenditure price index which comes out in the beginning of a month. The data 

arrangement rule employed in this paper is based on an assumption that the Federal 

Reserve looks at figures which are the most recently released. For instance, the 

FOMC decision of March 22, 1994 is aligned with the CPI and Industrial Production 

Index released on March 16 and March 15, respectively
9
. 

The data covers the period between 1994 and 2008. Since the Fed cut the target rate 

to the lowest level in December 2008 and maintained since then, faced with ‘liquidity 

trap’, the funds rate in the periods afterwards are unlikely to be explained by the 

model applied here because the authority was deprived of rooms to lower the interest 

                                                 

9 The approach is motivated by a paper which examines the relationship between the Fed’s monetary 

policy and public information by Lapp et al. (2003) 
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rate. The starting year is when the statements of monetary policy decision began to 

be released following each FOMC meeting for the first time in its history
10

. The 

statements reveal the stance of current monetary policy with the FOMC’s decision 

and its backgrounds. This move is deemed to have reinforced the transparency and 

thus have made the Fed stick to consistent monetary policy more than before. The 

variables for the estimation of the models are listed below: 

 Dependent Variables 

The linear Taylor model is examined with the Target Federal Funds Rate for its y-

variable. Other two models are set up with the ‘change’ in the target rate for the 

dependent variable. The data are counted only for the regular FOMC meetings. The 

Fed changed its target expression from a point to a range in December 16, 2008 

which is the last sample date in the data collection for this study. The day’s 

committee decision of lowering to the 0%-0.25% range is labeled as 0% point in the 

data for convenience.  

 Target Federal Funds Rate 

o FFR: current target Federal Funds Rate  

o FFR_CHG: change in target Federal Funds Rate made in current 

FOMC meeting 

 Independent Variables 

The official website of the Federal Reserve lists in the FAQ section that The Fed 

targets the rate of inflation at 2 percent as measured by the annual change in the price 

index for personal consumption expenditures
11

. However, this has not been always 

                                                 

10 http://www.frbsf.org/education/publications/doctor-econ/2012/august/transparency-lessons-

financial-crisis 

11 https://www.federalreserve.gov/faqs/economy_14400.htm 
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the case. The Monetary Policy Report to the Congress in February 2000 describes 

the switch from the CPI to PCE price index, mentioning that the new measure 

relatively well captures the recent inflation information, meanwhile it admits that the 

Fed refers to a variety of price measures
12

. The models in this paper will examine 

the traditional measure, CPI, as well as the new measure, PCE. Given the volatility 

in commodity markets, another candidate for the inflation measure is the core CPI 

which excludes the energy and food components in the construction of the consumer 

price index. The output gap is defined as the percentage difference between the 

industrial production index and its trend component. The Hodrick–Prescott filter is 

employed to calculate the gap by extracting the cyclical component from the index 

with the smoothing parameter of 12900
13

. Additional 2 years are added to the both 

ends of the data in obtaining the trend, in order to prevent the ‘end point 

exaggeration’, which consequentially extends the period to 1992-2010. While the 

original form of the Taylor rule refers to the output gap instead of the unemployment 

rate its relation to the Fed’s monetary stance will be examined too, as the language 

of the statutory mandates exactly points to the variable. Certain financial variables 

are known to carry information for the direction of inflation or output developments. 

Addition of such variables will be made to the models to see if it improves estimation 

of the policy rule. 

 Policy inertia terms  

o FFR_1: lagged FFR, which is a target rate prevailing until current 

FOMC meeting 

o FFR_CHG_1: lagged FFR_CHG, which is a change in target rate 

made in previous FOMC meeting 

                                                 

12 Monetary Policy Report to the Congress Pursuant to the Full Employment and Balanced Growth 

Act of 1978, February 17, 2000 

13 Morten O. Ravn and Harald Uhlig, 2002 
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 Inflation measures  

o CPI: monthly percentage change from a year ago, of consumer price 

index for all urban consumers and all items 

o CORE_CPI: monthly percentage change from a year ago, of 

consumer price index for all urban consumers and all items less food 

and energy 

o PCE: monthly percentage change from a year ago, of personal 

consumption expenditures price index 

 Output measures 

o IND_CHG: monthly percentage change from a year ago, of 

industrial production index 

o IND_GAP: percentage deviation of the monthly industrial 

production index from its trend value 

o UMP: monthly civilian unemployment rate 

o UMP_GAP: difference between the monthly civilian 

unemployment rate and short-term Natural Rate of 

Unemployment
14

 

 Financial measures 

o EXC: trade-weighted U.S. dollar index for major currencies, daily 

                                                 

14 The Natural Rate of Unemployment data are collected from the Federal Reserve Economic Data of 

St. Louis Fed. 
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o T10Y3M: percentage yield difference between 10-year Treasury 

bond and 3-month Treasury bill, daily  

o STOCK: closing value of the Dow-Jones Industrial Average index, 

daily
15

 

o EXC_CHG: percentage change of the EXC between current and 

previous FOMC meetings 

o T10YM3_CHG: percentage change of the T10Y3M between 

current and previous FOMC meetings 

o STOCK_CHG: percentage change of the STOCK between current 

and previous meetings 

Linear Taylor Model 

The Federal Reserve holds authorities delegated by the U.S. Congress in 

implementing monetary policy and in return it is supposed to adhere to its statutory 

obligation, so called the dual mandates of maximum employment and stable prices
16

. 

It can be assumed that central banks faced with such constraints would try to 

minimize deviations from the target mandates and then the best-response interest-

rate can be derived from it. Such idea is well captured in the Taylor Rule, a linear 

algebraic model to describe the monetary policy setter’s reaction function to 

economic conditions. The original form of the rule is as follow: 

r = p + 0.5y + 0.5(p 

                                                 

15 The Dow-Jones Industrial Average Index data are collected from the historical prices menu of 

Yahoo Finance. https://finance.yahoo.com/q/hp?s=%5EDJI+Historical+Prices 

16 Section 2A of the Federal Reserve Act, 12 U.S.C. 225a 

https://finance.yahoo.com/q/hp?s=%5EDJI+Historical+Prices
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The estimation was conducted on quarterly data. The inflation variable, p, is 

calculated over the previous four quarters with GDP deflator and the output gap, y, 

is measured by the cyclical component of real GDP. The author’s assumption for the 

target inflation rate is 2% which appears in the parenthesis of the third term in the 

right-hand side. Aided by enhanced accessibility to more frequently released 

economic data, recent researches are more monthly-data oriented and they find that 

the rule is still valid in explaining the Fed‘s monetary rule. As Taylor admits, the 

coefficients of 0.5 for the output and inflation are more or less arbitrarily chosen 

without econometric consideration. Rewriting above equation in a more general form 

in this context, it goes as follow; 

it = t + is + (t - T) + (yt – ye), 

where is refers to the stabilizing nominal interest rate when output is at equilibrium 

and inflation is at target. It can be furthered into a reduced form; 

it = L + Tt + Tygap 

Various measures of inflation and real output will be examined by the OLS 

regression analysis with this model. 

Extended Linear Tylor Model 

Upon the basic form of the simple rule, many developments have been made. Clarida 

et al. (1998) extend the model by taking into consideration the tendency of central 

banks to ‘smooth’ changes in the target interest rate. They assume that the actual rate 

partially adjust to the target as follows: 

it
 = (1-it

TI + it-1, 

where it
TI is the appropriate or the target interest rate obtained from the Taylor rule, 

the parameter’s ( value is between 0 and 1. Another development was made by 

Judd and Rudebusch (1998). On top of the smoothing, they added another term in 

the formula, the “momentum”. It implies that the interest-rate setting body would 
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not only fill the gap between the target and the last period’s decision, but also 

maintain a portion of the previous change. Their study with following equation finds 

the existence of the smoothing and momentum in the policy rate decisions;  

∆it = ( it
TI - it-1) + ∆it-1, 

where ∆it and ∆it-1 stand for the current and the previous change in target FFR, 

respectively. The equation can be derived by subtracting the previous funds rate from 

the above partial adjustment equation
17

. 

it – it-1
 = (1-it

TI + it-1 –  it-1 

= (1-(it
TI - it-1) 

And then the authors’ contribution here is the addition of the momentum term into 

the right-hand side. 

it – it-1
 = (1-(it

TI - it-1) + ∆it-1 

When the Taylor interest-rate is exchanged with its original linear equation, it 

becomes following;  

it – it-1
 = (1-{t-T) + ygap - it-1} + ∆it-1 

                                        = (1- (1-T(1-t + (1-ygap - (1-it-1 + 

∆it-1 

While the target inflation rate is estimated to be 2%, the above is reduced to; 

it – it-1 = E + Et + Eygap + E it-1 + E ∆it-1 

                                                 

17
 The development of the deference from into the ordered probit framework is motivated 

by a seminar work by Carlo Rosa (2008).  
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The OLS regression analysis will be applied for the estimation of the change in the 

federal funds rate, the left-hand side of the above equation.  

Discrete Model 

I assume that there exists optimal but unobservable target interest rate for the Federal 

Reserve, it*, in a linear function as follows: 

it
* = xt - t, 

where xt refers to vectors of macroeconomic variables which the Federal Reserve 

concerns when making decisions at the time t, and the t is a white noise term. 

Another latent variable can be set for the size of the optimal change in the target 

policy rate: 

yt
* = it

* - it-1  

                                                         = P + Pt + Pygap + P it-1 + P∆it-1 - t 

Based on the Fed’s actual target change practice, which is a multiple of 25 basis 

points, we can think of certain thresholds, over or under which the target rate change 

is triggered. The frequency table for the size of the target rate changes is presented 

in Table 1. The observed changes range from -1% to +0.75% during the data period 

and they can be categorized into a standard ordered probit frame as follows: 

yt = -1,   if  yt
* ≤ c1 

yt = -0.75,  if  c1 < yt
* ≤ c2 

yt = -0.5,  if  c2 < yt
* ≤ c3 

yt = -0,25 if  c3 < yt
* ≤ c4 

yt = 0,   if  c4 < yt
* ≤ c5 

yt = 0.25,  if  c5 < yt
* ≤ c6 
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yt = 0.5,  if  c6 < yt
* ≤ c7 

yt = 0.75,  if  c7 < yt
* , 

where cj are threshold parameters. 

 

IV. Empirical Findings 

Linear Taylor Model Estimation 

Table 2 reports the estimation results of the linear Taylor models. Combinations of 

variables are examined in turn with CPI, CORE_CPI and PCE for the inflation 

measure along with IND_GAP and IND_CHG for the output measure. The best 

estimation in terms of the adjusted R-squared value is made when the core consumer 

price index and the year-on-year change in the industrial production index are used. 

The coefficient estimates for CORE_CPI are consistently positive and highly 

significant (LT1, LT2) combined with any of output measures. Their sizes are 

calculated to be around 2, which is consistent with the Taylor principle which 

requires the coefficient to be bigger than unity. Both the industrial production gap 

and the year-on-year change in the industrial production index also are correctly 

signed and also statistically significant, in pairs with the core CPI. The model with 

CORE_ CPI and IND_CHG can explain about 60% of the variations of the federal 

funds rate, whereas the explanatory power drops when the output variable is 

substituted with IND_GAP. In contrast, the models LT3 and LT4 with the usual 

consumer price index generate mixed results. Put together with the output gap, the 

inflation measure becomes less influential, meanwhile the estimation with the output 

change measure provides the outcome in which both variables are significant. 

However, the size of the CPI’s coefficient is still less than one, which is inconsistent 

with the Taylor principle. Finally, the coefficient estimates for PCE price index do 

not present either the expected sign or size regardless of output measures (LT5, LT6). 

The extra models using employment indicators rather than output measures are 
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examined in LT7 and LT8. The inverse proportional relation between the real output 

and unemployment level is well captured in the estimations. UMP and UMP_GAP 

all are correctly signed and highly significant. One of its implications is that the 

textbook macroeconomic assumption of the output-employment relation is still valid 

to a certain degree. The highest R-squared value is found in the LT8’s result which 

informs that the model better estimates the actual funds rate than those with direct 

output figures.  

With the data arranged in a way reflecting the practical constraints, which does not 

follow the conventional quarterly or monthly aggregation, the results still confirm 

the validity of the Taylor rule. Figure 1 shows the actual FFR and the constructed 

FFR using the coefficient estimates from the model LT2. The fitted line relatively 

well follows the actual target rate showing overall good-fit of the model. 

Extended Linear Taylor Model Estimation 

The results are presented in Table 3. The smoothing term, lagged interest rate, is 

significant only when the output gap is measured by the yearly change of the 

industrial production index. The range of the smoothing variable’s coefficient 

estimates is between 0.03 and 0.05 in absolute terms, which is much smaller than the 

estimate of 0.28 in the Judd and Rudebusch’s study. However, the direct comparison 

is not appropriate because of the different construction methods for the inflation and 

output measures. Even larger difference is laid upon the data span. Their study aligns 

the data by quarterly aggregation, which is a lot wider than the way this paper 

applies. The regression results show that the previous change of the target funds rate 

is always highly significant and the variable accounts for a considerable portion of 

the current change. Another interesting aspect of the extended model is that it leaves 

the core CPI insignificant which is highly significant in the basic Taylor model. In 

this new approach, CPI is the only statistically significant inflation measure, when 

combined with the year-on-year output change measure. PCE is not significant in the 

estimations of ELT5 and ELT6. Unlike the linear Taylor model estimation, the 

unemployment rate does not help increasing explanatory power in the extended 
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model. Figure 2 compares the actual and estimated change in the FFR using the 

estimates of ELT3. The fitted line fairly well follow the actual monetary policy 

stance.  

Ordered Probit Model Estimation 

A different approach employing discrete model analysis provides results similar to 

those of the extended linear models. The results are reported in Table 4. The 

regression results of the ordered probit models, PRB1, PRB3 and PRB5 show that 

the coefficient estimates of the lagged FFR are quite stable ranging between -0.23 

and -0.28. The previous level of change in the funds rate is always significant 

throughout the whole models. The seven thresholds are reported to be highly 

significant in the most of the estimations, proving the Fed’s reluctance to change. 

The core CPI becomes less relevant in explaining the Fed’s monetary policy (PRB1, 

PRB2). Either combined with the variables for industrial gap or industrial production 

change, the measure is not statistically significant at any of conventional levels, 

which is identical to the extended linear model’s case. Instead, more general price 

level measure, CPI comes into an important position in the ordered probit analysis. 

The positive signs on the price level index and the change in the industrial production 

index are consistent with the expectation that the Federal Reserve will raise policy 

interest-rate when inflation gets high or the economy becomes overheated. Those 

two measures are statistically significant and are presented in the PRB3. However, 

even the substitution of the inflation variable with CPI does not help turn the output 

gap measure statistically significant. The results of the model PRB2 and PRB4 reveal 

no clear effect of IND_GAP in the change of FFR. Rather, the Fed’s reaction to the 

macroeconomic development is better captured in the models employing the 

industrial output change term. Next, I turn to models with the price index of personal 

consumption expenditure. The results are more or less the same as those with the 

core CPI measure. While the singes on all the variables are correct, the new inflation 

figure is not statistically significant regardless of IND_CHG being employed. 

Together with the estimation of the simple linear regression model, I could not find 

any strong evidence that the Federal Reserve takes it into consideration at least for 
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short-term interest-rate decision during the data period. Finally, the results of the 

ordered probit estimation with the unemployment measures are shown in the PRB7 

and PRB8. The unemployment level, either in a form of direct reference to the rate 

or presented in a deviation from the equilibrium level, is not statistically significant 

in the discrete model analysis. A great deal of considerations might be required to 

tell the exact relation including demographics, technological development, time lags, 

etc. The simple analysis employed in this paper cannot capture the whole aspects, 

therefore it is hard to jump into the conclusion that the Fed would not take into 

account the unemployment rate in the policymaking. What is clear in this context is 

that the unemployment cannot explain the interest-rate setting decision when the 

discrete model is employed which considers the ‘policy inertia’.  

Inclusion of the financial variables 

As the Fed admitted in the report of 2000 to the congress, it considers various 

measures of inflation and output. All the variables examined in the above estimations 

point to previous conditions with one or two months lags. This is a common approach 

in many researches including that of Taylor. One of the logics behind it is that the 

expected current inflation or real output can be estimated with previous ones. If the 

utilization of the past data is only to fill in the current one’s position, it is also likely 

that the Fed considers other indicators to make a precise projection of real inflation 

and output. The time lag in the monetary policy’s effect to the economy is another 

reason why the authority may take predictive variables into consideration. Price level 

is strongly related to exchange rate because import price is directly affected by the 

value of a dollar. Depreciation of the currency is highly likely to result in a higher 

inflation and in a higher export which translates into an economic expansion. Thus, 

the Fed may tighten when the currency value goes down and ease when the opposite 

happens. The yield difference between long-term and short-term Treasury bonds is 

known to have a signal for the future economic development. When the spread 

widens, it is interpreted as that the market sees the future more positively, and 

naturally the following stance of the monetary authority is to raise the target interest-

rate. The stock market index is one of the leading indicators. Higher Dow Jones 
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Industrial Average Index or S&P 200 Index implies many participants are optimistic 

over the future earning streams. The three variables mentioned here will be tested 

together with the macroeconomic measures from the previous estimations. The data 

for the new variables are obtained by delaying one day of the market values to 

insulate it from the effect of the monetary policy decision. For simplicity, the 

estimation is done with only the variables which are statistically significant in the 

extended linear and the ordered probit model. The results are summarized in Table 

5 and Table 6.  

In the first examination, only the exchange rate is significant at 10% level. The 

lagged policy rate, output and momentum variables are still significant in this new 

model, whereas the inflation measure loses significance. When I add the variables in 

a form of change which is measured by a difference between current and previous 

meeting date, the exchange rate and the yield-spread become statistically significant. 

However, the signs on those variables come in the opposite direction. The exchange 

rate is proxied by the trade-weighted dollar value and its rise refers to appreciation. 

The positive sign before EXC_CHG is implies that the Fed tightens when dollar 

appreciates. The results require different angles for interpretation; first, it is 

reasonable to say that the financial market players relatively well anticipate the 

direction of the target federal funds rate. The developments of the financial variables 

between FOMC meetings precede interest-rate decisions and their directions are 

consistent with the change in policy interest-rate. Second, the exchange rate is not 

likely to be in the consideration pool in the target interest-rate decision process. The 

indicator may contain information over the present or future economic development, 

however the market’s prediction over the coming FOMC’s decision is likely to 

disrupt the signal. Therefore, the exchange rate does not improve the estimation of 

the inflation or output, at least in the short-run.  Even if the Fed is assumed to 

consider future trajectory of the economy, it is less probable that the exchange rate 

is among the major considerations. T10Y3M, the yield difference between 10-year 

Treasury bond and 3-month Treasury bill is negatively signed which reads as though 

the monetary authority lowers the funds rate when the yield gap gets larger. An 
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explanatory example of the result is that the yield-spread shrinks prior to the next 

FOMC meeting and this signals future economic deterioration, however the Fed 

tightens policy in the following meeting. A plausible guess is that the variable is 

another case of exchange rate in the policy-rate decision model, thus it is not the Fed 

which watches the bond market when making a decision, but the market which 

expects the Fed’s decision. Figure 3 depicts the yields of 10-year Treasury bond and 

3-month Treasury bill, overlapped with the target federal funds rate. A remarkable 

feature is the resemblance of the short-term yield and the Fed rate graphs which 

shows how well the market expect the target rate. The 10-year Treasury yield is more 

stable compared with the short-term one. Therefore, the yield spread has a linear 

relation with the short-term yield which tracks well the path of the target interest-

rate. In this regard, the change in the yield spread measure is an estimator of the 

future change in the target funds rate and it is not likely that the Fed puts it into the 

monetary policy consideration. The change term of the Dow Jones Industrial 

Average index is found to be less relevant to the Fed’s reaction function. Unlike the 

expectation that the indicator conveys the signal for the future output level and thus 

is taken into consideration by the Federal Reserve in FOMC meetings, the results 

from the ELTF1 and ELTF2 models show no evidence of such utilization.  

Table 6 reports the estimation results for the ordered probit models with financial 

variables. Results are very similar to those in Table 5.   

 

V. Sample Fit Test 

In-Sample Fit Test 

Table 7 reports the prediction success ratios using the PRB3 model in Table 4. It is 

the only model in which all the dependent variables as well as the thresholds are 

statistically significant. The decisions of the FOMC meetings during the data period 

of 1994-2008 fall into eight different sizes of the funds rate change, from -1.0% to 

0.75% with 0.25% interval. For all pre-defined outcomes of the meetings, 
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possibilities are assigned to by calculating the predictors’ values and their coefficient 

estimates. Predicted value is selected for the one with the highest possibility. The 

overall success ratio of the model is 63%. However there exists a bias considering 

that the biggest success comes from the 0%, no change, with 92% success ratio. The 

predictions for changes of -0.75%, -0.25%, 0.5% and 0.75% do not even hit the 

target. One of the possible reasons behind this poor success ratio is the very small 

number of the sample data for the interest-rate changes other than 0%, as more than 

75% of the observations are found for either 0% or 0.25%. For comparison, I 

prepared similar fitness test using one of the linear Taylor models presented in the 

Table 1. The choice was made for the LT2 because all the independent variables are 

highly significant and the model has the highest R-squared value amongst which 

stick to the original concept. I constructed the target federal funds rate based on the 

coefficient estimates, and then calculated expected changes in the variable by 

subtracting the lagged funds rates from the estimated current values. Contrary to the 

case of ordered probit regression, the linear regression does not offer thresholds. 

Thus, I cut the middle of each output category values and used the midpoints as cut-

offs. For an example, an estimated change of 0.14% is put into 0.25% category 

because it stands between 0.125% and 0.375%. Arbitrary it is, the comparison would 

provide a chance of examining the predictive power of the discrete model. The result 

is shown in Table 8. The total success ratio is recorded as 18%. The major attribution 

to the relative reduction in the odds comes from the poor prediction performance at 

the 0%, no change in the rate. It makes a good contrast to the probit estimation which 

sets the range that falls on the ‘on-hold’ decision relatively larger than other 

threshold intervals, showing the Fed’s high reluctance to change the status quo. 

Despite the high explanatory power and overall good-fit shown in Figure 2, the 

model is not appropriate in making a precise forecast of the key interest-rate.  

Predictions made with the extended linear model better perform than that of the basic 

Taylor model. The result is reported in Table 9. The ELT3 model is chosen for the 

same reason as the linear model. The total success ratio is 61% and is slightly less 

than that of the ordered probit model. The major contribution to the small reduction 



 

21 

 

in the overall ratio is derived from the slightly lower prediction performance at the 

0%, no change in the rate. Other than this, the performance between -0.5 and 0.25 is 

fairly good. Larger changes are not well estimated in this model either.  

Out-Sample Forecast Test 

Since December 2008, the target federal funds rate had been maintained at 0 – 0.25 

% range for 7 years. The economy fell into a recession and the following turmoil in 

Europe and contagion to the rest of the world prolonged suffering. Thus, the key rate 

being kept unchanged for a long time does not correctly reflect economic conditions. 

Despite the recent stances taken by major monetary authorities to introduce ‘minus’ 

interest-rate, the Fed has been refrained from following the suit. Instead, it provided 

a huge amount of liquidity to troubled financial intermediaries, purchased agent 

debts and intervened in the long-term bond market. Those are the barriers to 

extending the models examined so far in this paper to the days after 2008. For a grasp 

of the years after the data period, I estimated the target funds rate on a linear Taylor 

model approach, which is graphed in Figure 4. The dotted line is drawn following 

constructed values
18

. For the initial 2 years the predicted interest-rates are positioned 

under the actual rate, 0%, showing substantial downward pressure. The period 

coincides with the time when the U.S. economy went into recession. The estimated 

line presents a rebound of the economy in 2010 and maintains positive values since 

then. The actual target value, meanwhile, had been laid on the x-axis until the Fed 

finally lifted up by 25 basis points in December 2015. A great deal of deviation exists 

between the estimation and the reality. In the fit test, the linear Taylor estimation 

does not hit a single target over the 59 monetary policy decisions. The extended 

linear model shows a bit better estimation result. The total success ratio is calculated 

to be 42%. It is highly likely that the strong effect of the previous federal funds rate 

variable contributed to the overall success, judging from the large coefficients 

assigned to the lagged change in FFR. Table 10 reports the prediction results. The 

                                                 

18 For the out-sample fit test, the lower bound target funds rates are utilized.  
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ordered probit model shows the best result among all, while bearing the same 

characteristic of the extended linear model. The result is presented in Table 11. 

Correct predictions are made for 37 times out of 59. The total success ratio of 63% 

is again solely due to the forecasts for zero rate.  However, in a regard that the policy 

description based on the linear Taylor rule diverges much from the actual target 

funds rate, the relatively high accuracies of the extended models are doubtful. The 

contribution of the past inflation and output gap measures to the monetary policy 

setting since the financial turmoil became significantly reduced, judging from the 

poor fit. Thus, it is likely that neither the extended linear Taylor model nor the 

discrete model are appropriate to explain the monetary policy of the Fed since 2009.  

Due to the extremely low variation of FFR after it hit the bottom, new estimation of 

the period with other quantitative models is out of an option. As to the huge 

discrepancy between the models employed here and the policy, there are a number 

of candidates to solve the puzzle. Caveats of the original and the extensions of Taylor 

Rule listed by a paper suggest presumable reasons behind the gap19. First, the models 

examined in this paper are not based on the forward-looking assumption. Despite the 

output gap term in the equation contains the future price level information, the 

backward-looking versions do not hold explicit measures to estimate the inflation 

and output path. Taylor himself acknowledged the probable performance 

improvement by adding forecasts measures instead of the past-to-present figures. A 

former chairman of the Fed, Bernanke himself admitted that his preference was on 

the forward-looking version, in a sense that it conveys more accurate projection and 

is relatively less influenced by unobserved turbulences which may nullify historical 

relationships
20

. Nevertheless, it is noteworthy to mention that the monetary 

authority’s policy had been well described by the simple backward-looking one. 

Even when the gap between two versions was substantially widened, such as the case 

                                                 

19 Pier Francesco Asso, George A. Kahn, and Robert Leeson (2010). 

20 Transcript, October 28 FOMC meeting, 2003. 
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on November 2004, the choice of the funds rate was made between two different 

prescriptions. More stark difference between estimations from the two version was 

observed during the early stage of the global financial crisis. The very original Taylor 

rule indicated the policy interest rate below the zero level but much less than the 

prescription made by the forward-looking one which pointed to around -5%. Despite 

the strong divergence, it is hard to discern which model was in the committee’s mind 

because the economy has been caught in the zero-lower-bound. Although the models 

employed in this paper do not fully follow the original equation and the coefficients 

suggested by the originator, Taylor, the fact that they describe well the policy before 

the crisis implies either that estimation gap was small or that more weight was on 

the backward version. The serious discrepancy as shown in Figure 4 may indicate 

that there exists huge difference between the two and the Fed has chosen the forward-

looking model over the original one.  

Second, the weights on inflations and the output gap might not have been maintained 

throughout the whole period up to the present. Blinder (2006) categorizes the FOMC 

as an autocratically-collegial committee in which the chair holds substantial 

leadership in shaping the committee’s direction over monetary policy. He illustrates 

this type in a sentence, “the chairman more or less dictates the group [consensus]”. 

In a study that estimates the Fed’s monetary policy during the period of 1970-1997, 

Judd and Rudebusch backed up such argument by finding that there exists different 

preferences of the monetary stance among the chairmanships. The subject years of 

the study were separated according to the tenure and the coefficients were found to 

differ significantly among three sample periods. Although the leadership was taken 

by Ben Bernanke in 2006 which is in the data period of this study, he might be of 

different attitude toward recession which began to be fully blown in the late 2008. 

And if it is so, the estimated reaction function before the crisis would be different 

from the one after 2009.  

Finally, the monetary authority occasionally goes in a different direction from the 

‘policy rule’, which results in disparity between the actual choice and the 

prescription based on models. Sometimes factors other than the mandates, such as a 
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financial volatility, come into play. Examples are the stronger accommodative 

policies than that of the Taylor rule prescription shown during the stock market 

collapse in 1987 or the Russian financial crisis in 1998. These are regarded as 

discretionary policies which resulted in success.  The threat of zero-lower-bound also 

requires deviations from the traditional policy prescriptions. There are two strong 

suggestions for policy makers faced with deflation or substantial output drop and it 

seems that the Fed as well as other central banks have been following them21; first, 

aggressive rate cut should be conducted to maximize the policy. Especially when the 

conventional Taylor rule interest rate is below 1 percent, immediate reduction to zero 

is required. On December 2008, the Fed cut the target funds rate down to zero by 

lowering 1% and this is very unusual compared with its practice of gradual 

adjustment. Second, the easing policy should be kept for a long period even after the 

conventional model points to positive figures. Usually this strategy coincides with 

future guidance to reassure the market that the stance will be maintained for a certain 

period. The strategy is based on an assumption that the approach would reduce 

expected future interest rate and stimulate the demand.  

It is ambiguous which factor led to the divergence which has lasted for years. It might 

reflect the different preference of the chairman or special reaction to the very unusual 

economic situation. Or, it could be rather more fundamental transition from the old 

model to the new model.  

 

VI. Conclusion 

Regardless of its simple form and involvement of only two predictors, the Taylor 

Rule has survived more than two decades and it is still referred to as a fundamental 

model among scholars in the monetary policy domain. Its strength is laid upon the 

                                                 

21 John C. Williams (2014). 
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relatively well-fitting estimation of interest-rate set by monetary authorities. Run for 

the 119 FOMC meeting results from 1994 to 2008, the original model with the 

specific combination of macroeconomic measures explains over 60% of the variation 

in the target federal funds rate. The best-fit estimation is derived from adopting the 

consumer price index less food and fuel for the inflation measure, and the year-on-

year change in the industrial production index for the output measure. The output 

gap measured by the HP filtered industrial production index also captures a part of 

the interest-rate movement, however the model’s overall fitness relatively worsens 

when this popular measure is used. One of the drawbacks of applying the original 

Taylor model could be found in its assumption of backward-looking behavior of the 

Federal Reserve. According to it, the Fed is supposed to set present short-term 

interest rates by looking at past period’s inflation and output data. The condition is 

much relieved by using monthly data rather than quarterly ones, however one month 

lag is still unavoidable. And what collides with this assumption is the utilization of 

the output gap measure. The Hodrick-Prescott filter extracts trend values using the 

entire data period, which is faced with a practical limitation. When the Fed made a 

decision on May 2003 it may have considered output gap measures but not the one 

calculated with the whole 1994-2008 data. Considering that there exists the end-

point exaggeration issue in this kind of trend-assumption technique, it is not likely 

that the Fed re-calculate the trend by adding a new value to the end of current dataset 

every time when it holds a meeting. A better idea would be that the policy-setting 

body sets some target growth rates, such as a specific percentage. This matches well 

with the regression results in which the Fed is found to react to the simple year-on-

year output growth rate. Despite the Federal Reserve’s mentioning of the PCE price 

index, the models with the measure result in low explanatory powers. In sum, the 

backward-looking Taylor Rule still well explains the Federal Reserve’s interest-rate 

setting practice and the core CPI and the industrial production index are the best 

predictors among the popular macroeconomic measures for the original model. A 

wider interpretation of the real economic activity further improves the model’s 

estimation of the funds rate. The unemployment rate, put in the industrial production 

index’s position, is found to push up the explanatory power of the simple model.  
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An ordered probit analysis is employed in this paper and the approach confirms the 

existence of the Fed’s resistance over adjustment pressures. The estimation results 

of the extended linear model and the discrete one have several features in common 

which contrast with that of the original model. First, they confirm the policy inertia 

which is unable to be captured by the Taylor rule. The smoothing factor becomes 

statistically significant when the model is diagnosed with the specific output 

measure, and the momentum term is always highly significant throughout the whole 

models. Second, the core CPI is not statistically significant meanwhile the general 

CPI replaces its position in the discrete analysis. A similar change is observed in the 

industrial output-gap variable. The ordered probit and the extended linear 

estimations report that the measure is never significant at any conventional levels. 

Finally, the employment level indicators do not help improving the goodness of fit. 

Either put in as unemployment rate or unemployment gap, the variable is not 

significant at all. 

Although the three models in this paper resort only to the dimensions of inflation 

and real output, it is likely that the Federal Reserve looks at a variety of measures 

including the future economic developments. Several indicators in financial markets 

were tested in in this regard. Exchange rate, yield spread and stock market index are 

said to have signals for the future price level and output. The estimations with these 

measures resulted in the opposite to the expectations. A minus sign was expected for 

the dollar index because strong currency values push up import price and suppress 

export. The result is the positive sign on the coefficient estimate. Widening the long-

term and short-term yield spread is translated into a future economic expansion. A 

positive sign was anticipated but the result is the negative one. These can be 

interpreted as that it is not the Fed which makes a monetary policy decision referring 

to the financial values, but the market which foresees the direction of the interest rate. 

What draws attention is that there is no sign of multicollinearity after the addition of 

those new variables. In other words, the market projects the monetary authority’s 

stance by taking into account measures other than CPI and industrial production 
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index. It has an implication that there are other hidden variables which enable 

prediction of the policy path.  

As Taylor mentioned, the simple rule remarkably fits the actual policy stance during 

1987-1992 and the estimation for the following decade in this paper proves its 

validity. Notwithstanding its usefulness in grasping the overall level and the 

direction of the federal funds rate, it shows a poor performance when put into a 

predictive use. This contrasts to the higher prediction success ratio derived from the 

application of the extended linear model and the ordered probit model. One of the 

latter two models’ drawbacks is the low degree of accuracy in making predictions 

for large changes. When the Fed maintains the current interest rate, the two models’ 

predictive power becomes maximized. However, in cases such as an inflation shock 

or a sudden contraction of demands which requires a large adjustment to a current 

policy rate, they become ineffective. Out-sample fit test was conducted for the period 

from January 2009 until April 2016. An upward adjustment of the funds rate was 

made for once, out of 59 regular policy setting meetings, and the 58 decisions were 

to maintain the current position of zero interest-rate. The Taylor equation fails to 

provide any correct forecasts. The continued discrepancy between the estimated 

interest rate and the actual funds rate has an implication that the Fed’s policy rule 

might have changed. The traditional Taylor rule has been one of the guidelines that 

the authority referred to when making monetary policies. The fact that the simple 

equation had shown the solid performances over the last 20 years illustrates its 

unrivaled role among a number of alternatives. The divergence observed since the 

recent recession may be interpreted as a structural change in the monetary authority 

which would come to favor other models such as forward-looking versions. 

Otherwise, the differing policy stance may reflect a strategy to come up with the 

unusual economic conditions or it could be simply the result of a change in the 

leadership. It is likely to take more time to tell whether the change in the policy rule 

is temporary or enduring.  

In sum, the estimation models based on the simple backward-looking rule work 

relatively well for the past data. Especially the ones incorporating the policy inertia 
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are useful in making predictions for FOMC decisions. However, the power of 

prediction becomes unreliable since the global financial crisis. The world economy 

still is falling behind the pre-crisis level as of writing. Whether the Taylor Rule and 

its extensions would recover the explanatory power can be examined only after the 

economy gets back on track once again.  
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Table 1.  Frequency Table for Change in Federal Funds Rate 

 

Change in FFR Freq. Percent 

-1.0 1 0.84 

-0.75 1 0.84 

-0.5 9 7.56 

-0.25 12 10.08 

0 66 55.46 

0.25 25 21.01 

0.5 4 3.36 

0.75 1 0.84 

TOTAL 119 100.00 

Data source: Federal Reserve Economic Data, 

Federal Reserve Bank of St. Louis. 
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Table 2.  Estimation Results of the Linear Taylor Model 

 
 LT1 LT2 LT3 LT4 LT5 LT6 LT7 LT8 

Inflation         

Core_CPI 2.176*** 

(0.292) 

1.993*** 

(0.240) 

    2.189*** 

(0.226) 

1.859*** 

(0.201) 

CPI   -0.0966 

(0.187) 

0.463*** 

(0.146) 

    

PCE     -0.573** 

(0.201) 

0.179 

(0.176) 

  

Output         

IND_CHG  0.335*** 

(0.032) 

 0.379*** 

(0.039) 

 0.370*** 

(0.041) 

  

IND_GAP 0.308*** 

(0.050) 

 0.327*** 

(0.065) 

 0.363*** 

(0.061) 

   

UMP       -1.619*** 

(0.137) 

 

UMP_GAP        -1.896*** 

(0.130) 

Adj. R2 0.441 0.624 0.175 0.449 0.227 0.406 0.665 0.739 

N 119 119 119 119 119 119 119 119 

Note: The symbols ***, **, * and † denote significance at the 0.1%, 1%, 5% and 10% significance 

level, respectively.  

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
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Table 3. Estimation Results of the Extended Linear Taylor Model 

 
 ELT1 ELT2 ELT3 ELT4 ELT5 ELT6 ELT7 ELT8 

Behavior         

FFR_1 -0.046** 

(0.015) 

0.003 

(0.016) 

-0.043** 

(0.013) 

-0.001 

(0.012) 

-0.038** 

(0.012) 

-0.004 

(0.013) 

-0.004 

(0.015) 

-0.009 

(0.017) 

FFR_CHG_1 0.488*** 

(0.083) 

0.647*** 

(0.083) 

0.456*** 

(0.084) 

0.654*** 

(0.0815) 

0.467*** 

(0.0869) 

0.666*** 

(0.0823) 

0.659*** 

(0.0817) 

0.663*** 

(0.0813) 

Inflation         

Core_CPI 0.0545 

(0.052) 

-0.028 

(0.057) 

      

CPI   0.038*** 

(0.022) 

0.005 

(0.024) 

  0.001 

(0.022) 

0.001 

(0.022) 

PCE     0.0206 

(0.0251) 

-0.0186 

(0.0275) 

  

Output         

IND_CHG 0.036*** 

(0.008) 

 0.039*** 

(0.008) 

 0.036*** 

(0.008) 

   

IND_GAP  -0.005 

(0.009) 

 -0.005 

(0.009) 

 -0.002 

(0.009) 

  

UMP       0.001 

(0.036) 

 

UMP_GAP        -0.016 

(0.044) 

Adj. R2 0.456 0.354 0.465 0.353 0.454 0.355 0.352 0.352 

N 119 119 119 119 119 119 119 119 

Note: The symbols ***, ** and * denote significance at the 0.1%, 1% and 5% significance level, 

respectively.  

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
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Table 4. Estimation Results of the Ordered Probit Model 

 

Note: The symbols ***, ** and * denote significance at the 0.1%, 1% and 5% significance level, 

respectively.  

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
  

 PRB1 PRB2 PRB3 PRB4 PRB5 PRB6 PRB7 PRB8 

Behavior         

FFR_1 -0.260** 

(0.094) 

-0.025 

(0.087) 

-0.275*** 

(0.081) 

-0.049 

(0.069) 

-0.237** 

(0.078) 

-0.055 

(0.072) 

-0.068 

(0.080) 

-0.103 

(0.093) 

FFR_CHG_1 3.111*** 

(0.544) 

3.683*** 

(0.523) 

2.967*** 

(0.552) 

3.703*** 

(0.518) 

2.940*** 

(0.560) 

3.732*** 

(0.526) 

3.735*** 

(0.522) 

3.770*** 

(0.522) 

Inflation         

CORE_CPI 0.189 

(0.314) 

-0.160 

(0.317) 

      

CPI   0.279* 

(0.136) 

0.073 

(0.131) 

  0.067 

(0.124) 

0.068 

(0.124) 

PCE     0.210 

(0.155) 

-0.018 

(0.154) 

  

Output         

IND_CHG 0.194*** 

(0.050) 

 0.223*** 

(0.051) 

 0.209*** 

(0.051) 

   

IND_GAP  -0.004 

(0.050) 

 -0.004 

(0.045) 

 0.007 

(0.051) 

  

UMP       -0.059 

(0.195) 

 

UMP_GAP        -0.177 

(0.242) 

c1 -3.813*** -3.765*** -3.546*** -3.275*** -3.627*** -3.533*** -3.667** -3.531*** 

c2 -3.337*** -3.382*** -3.004*** -2.882*** -3.173*** -3.148*** -3.270* -3.122*** 

c3 -2.052** -2.281*** -1.745*** -1.793*** -1.928*** -2.050*** -2.181 -2.033*** 

c4 -1.281* -1.627* -0.992* -1.152* -1.174* -1.400** -1.543 -1.397** 

c5 0.963 0.477 1.326** 0.951* 1.110* 0.697 0.566 0.721 

c6 2.297*** 1.750** 2.688*** 2.237*** 2.456*** 1.975*** 1.850 2.007*** 

c7 3.034*** 2.404*** 3.407*** 2.294*** 3.187*** 2.641*** 2.508 2.656*** 

N 119 119 119 119 119 119 119 119 
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Table 5. Estimation Results of the Extended Linear Model with Financial 

Variables 

 
 ELTF1 ELTF2 

Behavior   

FFR_1 -0.053* 

(0.027) 

-0.043*** 

(0.013) 

FFR_CHG_1 0.451*** 

(0.085) 

0.411*** 

(0.086) 

Inflation   

CPI 0.060* 

(0.025) 

0.030 

(0.022) 

Output   

IND_CHG 0.043*** 

(0.008) 

0.037*** 

(0.008) 

Financial   

EXC 0.004† 

(0.002) 

 

T10Y3M -0.007 

(0.037) 

 

STOCK 3.68e-09 

(0.000) 

 

EXC_CHG  0.014† 

(0.007) 

T10Y3M_CHG  -0.113* 

(0.045) 

STOCK_CHG  0.000 

(0.001) 

Adj. R2 0.465 0.489 

N 119 119 

Note: The symbols ***, **, * and † denote significance at the 0.1%, 

1%, 5% and 10% significance level, respectively.  

Data source: Federal Reserve Economic Data, Federal Reserve 

Bank of St. Louis. Yahoo Finance for the Stock Data. 
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Table 6. Estimation Results of the Ordered Probit Models with Financial Variables 

 
 FULL1 FULL2 

Behavior   

FFR_1 -0.354* 

(0.166) 

-0.289*** 

(0.083) 

FFR_CHG_1 3.014*** 

(0.564) 

2.796*** 

(0.571) 

Inflation   

CPI 0.462** 

(0.169) 

0.250† 

(0.142) 

Output   

IND_CHG 0.272*** 

(0.059) 

0.225*** 

(0.053) 

Financial   

EXC 0.026* 

(0.013) 

 

T10Y3M -0.034 

(0.227) 

 

STOCK 0.000 

(0.000) 

 

EXC_CHG  0.081† 

(0.044) 

T10Y3M_CHG  -0.763* 

(0.325) 

STOCK_CHG  0.003 

(0.009) 

   
c1 -1.125 -3.949*** 

c2 -0.374 -3.432*** 
c3 0.931 -2.021*** 

c4 1.678 -1.186* 

c5 4.089* 1.237** 
c6 5.459** 2.627*** 

c7 6.164** 3.343*** 

N 119 119 

Note: The symbols ***, **, * and † denote significance at the 0.1%, 

1%, 5% and 10% significance level, respectively.  

Data source: Federal Reserve Economic Data, Federal Reserve 

Bank of St. Louis and Yahoo Finance for the Stock Data 
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Table 7. Prediction Success Ratio of the Ordered Probit Model (in-sample) 

 

 Predicted Value Success 

Ratio Observed Value Success Failure Total 

-1.0 1 0 1 100% 

-0.75 0 1 1 0% 

-0.5 4 5 9 44% 

-0.25 0 12 12 0% 

0 61 5 66 92% 

0.25 9 16 25 36% 

0.5 0 4 4 0% 

0.75 0 1 1 0% 

TOTAL 75 44 119 63% 

Data source: own calculation with the estimation result from Table 4. 
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Table 8. Prediction Success Ratio of the Linear Taylor Model (in-sample) 

 

 Predicted Value Success 

Ratio Observed Value Success Failure Total 

-1.0 1 0 1 100% 

-0.75 0 1 1 0% 

-0.5 1 8 9 11% 

-0.25 3 9 12 25% 

0 12 54 66 18% 

0.25 2 23 25 8% 

0.5 1 3 4 25% 

0.75 1 0 1 100% 

TOTAL 21 98 119 18% 

Data source: own calculation with the estimation result from Table 2. 
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Table 9. Prediction Success Ratio of the extended Linear Taylor Model (in-

sample) 

 

 Predicted Value Success 

Ratio Observed Value Success Failure Total 

-1.0 0 1 1 0% 

-0.75 0 1 1 0% 

-0.5 3 6 9 33% 

-0.25 5 7 12 42% 

0 49 17 66 74% 

0.25 16 9 25 64% 

0.5 0 4 4 0% 

0.75 0 1 1 0% 

TOTAL 73 46 119 61% 

Data source: own calculation with the estimation result from Table 3. 

 

  



 

42 

 

Table 10. Prediction Success Ratio of the extended Linear Taylor Model (out-

sample) 

 

 Predicted Value Success 

Ratio Observed Value Success Failure Total 

-1.0 0 0 0 0% 

-0.75 0 0 0 0% 

-0.5 0 0 0 0% 

-0.25 0 0 0 0% 

0 25 33 58 43% 

0.25 0 1 1 0% 

0.5 0 0 0 0% 

0.75 0 0 0 0% 

TOTAL 25 34 59 42% 

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. 

Louis for the out-sample data. Own calculation with the estimation result 

from Table 3. 
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Table 11. Prediction Success Ratio of the Ordered Probit Model (out-sample) 

 

 Predicted Value Success 

Ratio Observed Value Success Failure Total 

-1.0 0 0 0 0% 

-0.75 0 0 0 0% 

-0.5 0 0 0 0% 

-0.25 0 0 0 0% 

0 37 21 58 64% 

0.25 0 1 1 0% 

0.5 0 0 0 0% 

0.75 0 0 0 0% 

TOTAL 37 22 59 63% 

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. 

Louis for the out-sample data. Own calculation with the estimation result from 

Table 4. 
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Figure 1. Actual Federal Funds Rate and Taylor Rule Estimation 

 

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
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Figure 2. Actual Federal Funds Rate Change and Extended Taylor Rule Estimation 

 

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
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Figure 3. Treasury Yields and Target Federal Funds Rate 

 

 

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
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Figure 4. Actual Federal Funds Rate and Taylor Rule Estimation since 2009 

 

 

Data source: Federal Reserve Economic Data, Federal Reserve Bank of St. Louis. 
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국문초록 

연방기금금리 설명 모델간의 비교 연구 

1970년대 브레튼 우즈 체제의 붕괴에도 불구하고 미국 달러화는 아직도 

세계 경제에 막대한 영향을 미치고 있다.무역 상품의 가격 기준부터 각 

정부의 주요 대외준비자산의 역할을 담당해 왔던 과거의 위상에 더불어, 

21세기 들어 진행된 급속한 경제 및 금융의 통합은 미국을 세계 금융의 

중심지로 변모시켰다. 이런 관점에서 미국의 통화정책은 학계의 

지속적인 관심을 받아 왔다. 테일러(Taylor)의 기념비적인 연구결과를 

시작으로, 통화정책의 주요수단인 정책금리의 결정모델에 대한 연구는 

다양한 방면으로 발전되어 왔다. 연방준비제도(이하 연준) 통화정책의 

두 가지 목표 (dual mandates)인 물가와 고용에 착안한 그는 테일러 

준칙(Taylor Rule)이라 명명된 단순한 금리결정 모형을 제시하였다. 

과거의 물가수준과 생산격차 (output gap)을 선형으로 조합한 그 공식은 

지난 수 십년 간의 연방금리의 효과적인 추정을 가능하게 했다. 다른 

많은 모형들이 이로부터 파생되었다. 금리의 조정을 다단계에 걸쳐 

점진적으로 진행하는 점, 그리고 기존 조정의 크기가 다음 

금리결정에도 유지될 가능성이 크다는 점 등이 새로운 방향을 제시했다. 



 

49 

 

또한, 기준금리가 0.25%의 배수로만 변경된다는 점은 이산모형이 

도입되는 계기가 되었다.  

 

다양한 모형들이 개발되어 왔음에도 불구하고, 연방공개시장위원회 

(FOMC) 회의 전후에 쏟아지는 다양한 금리 예상치와 금융시장에서 볼 

수 있는 극심한 변동성은 정확한 예측이 불가능함을 반증하고 있다. 본 

논문에서는 테일러 준칙을 기본으로 정책 관성 (policy inertia) 변수들을 

포함한 두 가지 확장형 모형을 활용하여, 1994년부터 2008년 사이의 

연방기금금리를 추정하고 그 이후 시기에 대한 예측치를 비교해 보았다. 

자료구간 내에서의 추정 정확도는 선형 및 이산형 확장 모형이 약 60%의 

확률로 기본 모형보다 높은 수치를 보여주었다. 추정된 계수를 활용한 

2009년에서 2016년 사이의 예측치는 선형이 약 40%, 이산형이 60%로 

모든 예측이 빗나간 기본 테일러 모형에 비교하여 상대적으로 높은 

정확도를 보여주었다. 그럼에도 불구하고, 예측 기간 동안의 실제 

금리와 테일러 금리간의 큰 격차는 해당 예측 확률의 신뢰도를 낮추고 

있다. 이러한 현상이 테일러 준칙과 그 확장형들이 더 이상 정책금리의 

설명에 있어서 유효하지 않음을 내포하는 지, 아니면 이례적인 경기 

침체 시기의 일시적인 상황인 지는 아직 알 수 없다. 본 논문에서 살펴 

본 전통적인 모델들의 효용성은 세계 경제가 다시 본 궤도에 오른 이후 

확인해 볼 수 있을 것이다. 
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