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1 IntrodutionIn the 1990s and 2000s, while the zero lower bound (ZLB) on nominal interest rates onstrainedthe e�etiveness of monetary poliy, the Bank of Japan (BOJ) adopted a series of unpreedentedpoliy. Quantitative easing poliy (QEP) and CPI ommitment poliy as a part of it were amongthem, whih were onduted from Marh 2001 to Marh 2006. Under the CPI ommitmentpoliy, the BOJ promised to keep their aommodative poliy until the CPI ination ratebeame stably zero or higher. Although this type of ommitment was unpreedented in thosedays, it is no more unique in Japan. In the reent global �nanial risis, similar poliy wasimplemented by other entral banks suh as Bank of Canada and Riksbank.1In this paper, we evaluate the e�et of Japan's CPI ommitment poliy on market par-tiipants' expetations. We use a rih panel survey, QSS (QUICK Survey System), providedby QUICK orporation. This survey asks market partiipants about their views on the futureinterest rates and ination rates. To examine the e�et of the CPI ommitment poliy, it isessential to hek developments in expetations on not just interest rates but ination rates. Inpartiular, the latter data are valuable, beause otherwise it is diÆult to identify whether lowinterest rate expetations are due to the CPI ommitment poliy or simply due to low inationexpetations. In this respet, the QSS provides extremely useful information to analyze therole of the CPI ommitment poliy. Its panel data are available from July 2004 to November2008, overing the latter half of the CPI ommitment poliy period.By analyzing the relation between interest rate expetations and ination rate expeta-tions, we �nd two things. First, Japan's CPI ommitment poliy lowered market partiipants'expetations on interest rates. That redution was observed mainly in medium-term interestrates, in partiular, 2-years government bonds, but not in the long-term interest rates. Ourestimation reveals that the CPI ommitment poliy lowered the interest rate expetations byabout 0.2 perent point for a given level of ination expetations.Seond, under the CPI ommitment poliy, a threshold ination rate existed, yielding akinked urve between interest rates and ination rates. The threshold ination rate was about0 perent for short to medium-term interest rates. When ination expetations were below thelevel, market partiipants antiipated the ontinuation of the zero rate poliy. When inationexpetations were above the level, market partiipants antiipated the rise in the all rate.1In April 2009, Bank of Canada introdued a onditional ommitment, stating "Conditional on the outlookfor ination, the target overnight rate an be expeted to remain at its urrent level until the end of the seondquarter of 2010 in order to ahieve the ination target. The Bank will ontinue to provide suh guidane in itssheduled interest rate announements as long as the overnight rate is at the e�etive lower bound."Riksbank regularly announes their ination and poliy rate foreasts. By showing low levels of ination andpoliy rate foreasts, it helps lower expetations on the future path of interest rates.2



That response is onsistent with the BOJ's CPI ommitment poliy, whih set the stably zeroor higher CPI ination rate as a neessary ondition for the exit from their poliy.There are many empirial studies on the e�et of unonventional poliy measures. Asfor Japan's QEP, an exellent survey is done by Ugai (2007). He onludes that the CPIommitment poliy, whih is the fous of our paper, has a lear e�et on lowering the futurepath of interest rates on the short- to medium-term range.2 For example, Baba et al. (2005)develop a maro-�nane model to alulate the di�erene of the future path of interest rateswith and without the CPI ommitment poliy. The di�erene is as muh as 0.4 to 0.5 perentpoint for 3- and 5-years bonds, suggesting a redution in the yield urve by the CPI ommitmentpoliy. The di�erene is not as large for 10-years bonds, however. Oda and Ueda (2007) aswell as Baba et al. (2005) further searh for the CPI ination threshold that the BOJ judgesas neessary for terminating their ommitment poliy. They report the threshold of about 1perent, suggesting that the market partiipants expeted that as long the CPI ination ratewas below 1 perent, the BOJ would ontinue their ommitment poliy. Those results arenot remote from ours, but imply stronger e�ets of the CPI ommitment poliy. Di�erenesarise partly due to the identi�ation of ination expetations. Without the knowledge, it isdiÆult to rule out the possibility that the low yield urve is simply the result of low inationexpetations, whih may lead to overestimation of the e�et of the CPI ommitment poliy.Thanks to the QSS, we overome suh diÆulty, and in turn, obtain relatively smaller e�ets.This paper is strutured as follows. In Setion 2, we provide the simple model of the CPIommitment poliy and disuss our estimation strategy. In Setion 3, we explain the QSS andestimate the e�et of the CPI ommitment poliy. Setion 4 onludes.2 Model2.1 Overview of the CPI Commitment PoliyFaing the prolonged stagnation following the burst of the asset prie bubble in the early 1990s,the BOJ lowered their poliy rates to reah the zero lower bound (ZLB) of nominal interestrates (Figure 1) and adopted a series of unpreedented poliy. Among many, one notablepoliy adopted in Marh 2001 was the QEP. Under the poliy, the BOJ hanged the mainoperating target for money market operations from the unollateralized overnight all rate to2Regarding other aspets in the QEP, he argues, �rst, that there were phases in whih an inrease in theurrent aount balanes held by �nanial institutions at the BOJ bolstered people's expetation. Seond, mixedresults exist as to whether expansion of the monetary base and a hange in the omposition of the BOJ's balanesheet led to portfolio rebalaning. Third, the QEP reated an aommodative environment in terms of orporate�naning. Fourth, the QEP's e�et on the real eonomy was limited.3



the outstanding urrent aount balanes held by �nanial institutions at the BOJ. See Ugai(2007) and Table 1 for details.At the same time, the BOJ ommitted themselves to ontinuing the QEP until the year-on-year rate of hange in the CPI (exluding perishables)3 registered zero perent or higher ona sustainable basis. In Otober 2003, the BOJ further lari�ed its ommitment by speifyingneessary onditions for the termination of the QEP. In Marh 2006, the year-on-year CPIination rate that was available to the publi was 0.5 perent (Figure 2).4 The BOJ thenjudged that the year-on-year hange in the CPI was expeted to remain positive and theonditions laid out in the ommitment under the QEP had been ful�lled. Consequently, theBOJ exited the QEP. In the reent global �nanial risis, other entral banks suh as Bank ofCanada and Riksbank introdued similar poliy ommitment.Theoretially, the CPI ommitment poliy is expeted to delay a rise in poliy rates andlower the future path of interest rates, thereby helping more e�etively support the eonomy.In what follows, we onsider how the CPI ommitment poliy inuenes the interest rate inmore detail.2.2 Model of the CPI Commitment PoliyIn this setion, we develop a simple model of the CPI ommitment poliy that was implementedby the BOJ.2.2.1 Short-Term Interest RateWe onsider a monetary poliy rule asi�t = r� + �� + �(�t � ��) + "t: (2.1)We denote a latent nominal interest rate by i�t ; whih an take a negative value. In the preseneof the ZLB, the interest rate beomesit = 8<: 0 if i�t � 0i�t if i�t > 0; (2.2)
3In Japan, it is often alled the ore CPI.4Until August 2006, the base-year of the CPI was 2000. That CPI statistis indiated a positive inationrate, for example, 0.5 perent in Marh 2006 in a real-time basis. However, when the CPI's base year hanged to2005 in August 2006, the revised CPI ination rate dereased. For example, the above ination rate dereasedfrom 0.5 to -0.1 perent. 4



without CPI ommitment. Figure 3 illustrates the relationship between interest rates andination rates. The ination rate at whih i�t = 0 is given by�0 = �r� � (�� 1)��� ; (2.3)without "t: As a ase for Japan, suppose r� = 2%, �� = 1%, and � = 1:5; and we have�0 = �1%: Thus, even if the ination rate is negative, the poliy rate may be raised from zero.With CPI ommitment, we assume that the interest rate is determined asit = 8>><>>: 0 if i�t � 00 if �t � �i�t otherwise : (2.4)A variable � indiates the threshold ination rate. While the ination rate is below thethreshold, the entral bank ontinues the zero interest rate poliy. We assume that the latentinterest rate is positive when the ination rate equals the threshold:r� + �� + �(�t � ��) > 0: (2.5)In other words, �0 < �; meaning that the CPI ommitment extends the duration of the zerorate poliy.5; 6 Due to this assumption, the interest rate under the CPI ommitment is simpli�edas it = 8<: 0 if �t � �i�t if �t > � (2.6)= I(�t � �) � i�t : (2.7)I(x) is a funtion whih yields one if x is non-negative and zero otherwise. Figure 4 illustratesthe relationship between interest rates and ination rates. A di�erene from Figure 3 representsthe e�et of the CPI ommitment.5A poliy inertia, desribed by the dependene on the lagged interest rate, is another reason for extendingthe duration of the zero interest rate poliy. In partiular, the ommitment poliy under the ZLB is known tohave history dependene. For example, Reifshneider and Williams (2000) propose the poliy rule that respondsto the aumulation of the latent nominal interests that are negative. We, however, do not inorporate thisfator as a benhmark beause the BOJ did not oÆially ommit to the Reifshneider and Williams (2000) typeof rule, and it is empirially diÆult to alulate the size of the aumulation of the latent nominal interests ifany. See Setion 3.4 and Appendix B for an attempt to onsider the poliy inertia.6When setting the interest rate under the CPI ommitment poliy, the BOJ refers to the urrent state ofination, but not to the aumulation or the spell of the past negative ination. This mitigates omplexity andtime-inonsisteny problems intrinsi to the optimal ommitment poliy. In this respet, the CPI ommitmentpoliy is lose to the one proposed by Ueda (2010) than that by Eggertsson and Woodford (2003).5



2.2.2 Medium- to Long-Term Interest RatesWhen estimating the model, we use data for medium to long-term interest rates and ina-tion expetations. From a term struture model, a medium to long-term interest rate with amaturity month of T , iTt ; is desribed asiTt = 1T Et "T�1Pj=0it+j# : (2.8)A k-month foreast of the medium to long-term interest rates is desribed asEtiTt+k = 1T Et "T+k�1Pj=k it+j# (2.9)= 1T T+k�1Pj=k I(Et�t+j � �) � fr� + �� + �(Et�t+j � ��)g : (2.10)Considering a non-negative term premium �, we rewrite the above asEtiTt+k = 1T T+k�1Pj=k � f1� I(Et�t+j � �)g+ 1T T+k�1Pj=k I(Et�t+j � �) � f�+ r� + �� + �(Et�t+j � ��)g :EtiTt+k = 1T T+k�1Pj=k � f1� I(Et�t+j � �)g+ 1T T+k�1Pj=k I(Et�t+j � �) � f� + �(Et�t+j � �)g ; (2.11)where � = �+ r� + �� � �(�� � �): (2.12)Due to the assumption of equation (2.5), we require� > �: (2.13)2.2.3 Model without the CPI Commitment PoliyFor omparison, we onsider the expeted interest rate without the CPI ommitment. Suhpoliy orresponds to equation (2.11) with the onstraints � = � and �0 = � :EtiTt+k = 1T T+k�1Pj=k � �1� I(Et�t+j � �0)	+ 1T T+k�1Pj=k I(Et�t+j � �0) � ��+ �(Et�t+j � �0)	 ; (2.14)6



where �0 = �r� � (�� 1)��� < �: (2.15)From equation (2.12), it is easy to show� � � = �(� � �0): (2.16)2.2.4 Estimation StrategyWe regress equation (2.11) to examine the e�et of the CPI ommitment poliy. In doing so,we use the QSS. As we will explain below, from the QSS, we know only the following inationexpetations for eah foreaster: Et�t+12; Et�t+24; and Et�t+120: In addition, we know thereal-time based ination rate available at the time when survey is onduted, �t: From the fourseries, we linearly interpolate ination expetations at the other horizons:Et�t+m = 8>>>>><>>>>>: f(12�m)�t +mEt�t+12g =12 for 1 � m � 12f(24 �m)Et�t+12 + (m� 12)Et�t+24g =12 for 13 � m � 24f(120 �m)Et�t+24 + (m� 24)Et�t+120g =96 for 25 � m � 120Et�t+120 for 121 � m : (2.17)By regressing EtiTt+k using explanatory variables of Et�t+m; we an estimate �; �; �; and �:As for �; we employ a grid-searh method for maximizing the likelihood funtion.3 Estimation3.1 QSS DataWe use the QSS (QUICK Survey System) provided by QUICK orp. The QSS is a broadand ontinuing survey about market partiipants' sentiments. From July 1996, it asks marketpartiipants monthly about their views on the equity and bond markets and the real eonomy.Respondents inlude market partiipants from seurities �rms, banks, investment trusts, insur-ane �rms, pension funds, and other private �nanial institutions. The QSS is an unbalanedpanel and asks about 150 people per month.Among many survey items, we fous on surveys on expetations about interest rates andination rates (see Table 2). As for interest rates, we use TIBOR 3 months and newly issuedgovernment bonds with a maturity of 2, 5, 10, and 20 years. For eah, 1, 3, and 6-months aheadexpetations of the interest rates are available. As for ination rates, we use the year-on-yearrate of hange in the CPI (exluding perishables). For eah, average ination expetations overnext 1, 2, and 10 years are available. The survey on ination rates started in July 2004, so weare unable to analyze the e�et of the adoption of QEP in 2001 on ination expetations.7



Table 3 and Figures 1 and 2 provide the basi statistis and movements of the expetationsabout interest rates and ination rates. Under the QEP, ination expetations rose steadily inaordane with atual ination (Figure 2). This results in a rise in atual interest rates, asthe QEP ame loser to end (Figure 1). See Appendix A for details.3.2 Nonparametri Perspetive on the CPI Commitment Poliy3.2.1 Period under the CPI Commitment PoliyWe begin with providing a graphial view on the e�et of the CPI ommitment poliy. Figures5 to 7 show the relation between interest rate expetations and ination expetations underthe CPI ommitment poliy. The sample period is from July 2004 to February 2006; theinitial period is the month when the survey on ination rates started; and the end period is onemonth before the termination of the CPI ommitment poliy. Eah dot indiates a respondent'sexpetation at a ertain month. Interest rate expetations are 3-months ahead expetations ofthe interest rates for di�erent maturities. Figure 5, 6, and 7 use 1, 2, and 10-years inationexpetations, respetively. A solid line indiates the mean of interest rate expetations obtainedfrom a kernel smoothing regression.7From the �gures, we �nd a kinked hange in interest rate expetations with a hange inination expetations. The kink is lear, in partiular, in Figure 5 and for medium-termgovernment bonds. For 2-years government bonds, the kink ours somewhere between 0 and1 perent of ination expetations. Let us all this level a threshold. If ination expetationsare below the threshold, the slope of interest rate expetations is at. If ination expetationsexeed the threshold, the slope beomes steep. Suh a shape resembles Figure 3 that is preditedby the theory of the CPI ommitment poliy. The threshold level, 0 and 1 perent, is lose tothe ination rate to whih the BOJ referred under the ommitment poliy, that is, 0 perentor higher on a sustainable basis. Albeit less lear, similar observations an be made for 5-years government bonds and 3-months TIBOR. In ontrast, for 10 and 20-years governmentbonds and for 10-years ination expetations (Figure 7), the relation between interest rateexpetations and ination expetations is ambiguous.Those observations provide supporting evidene that the BOJ's CPI ommitment poliyinuened market partiipants' expetations. The poliy lowered the interest rate expetations,in partiular, those of 2-years government bonds for a given low level of ination expetations.When ination expetations surpassed a ertain threshold, market partiipants antiipatedthe poliy exit from CPI ommitment poliy, yielding a steeper rise in their interest rate7The kernel smoothing regression is one of nonparametri regression approahes. We adopts the Nadaraya-Watson method, and for the kernel, the Epanehnikov funtion. The band width is set 0.15 times data width.8



expetations.3.2.2 Post Period of the CPI Commitment PoliyFor omparison, we next plot interest rate expetations vis-a-vis ination expetations after theCPI Commitment Poliy ended. Figure 8 shows interest rate expetations vis-a-vis inationexpetations. Considering the BOJ raised the all rate from almost zero to 0.25 perent in July2006, we use the sample after August 2006. The sample ends in November 2008, so it inludesthe time of the global �nanial turmoil. Note, however, that the BOJ did not introdue the CPIommitment poliy in that turmoil. The foreast horizon of ination is 1 year. To highlightthe di�erenes between two poliy regimes, Figure 9 plots their means obtained from a kernelsmoothing regression with those during the CPI ommitment poliy. Red solid lines and bluedashed lines represent the means during and after the CPI ommitment poliy, respetively.Figures 8 and 9 illustrate mainly three things. First, for short to medium-term maturities,interest rate expetations after the CPI ommitment poliy ended are higher than those duringthe CPI ommitment poliy for a given level of ination expetations. For 3-months TIBOR,2-years bonds, and 5-years bonds, their di�erenes amount to about 0.7, 0.5 and 0.2 perentpoints, respetively, for a given level of ination expetations. Seond, in ontrast, for long-termyields, their di�erenes are negligible. Third, after the CPI ommitment poliy ended, interestrate expetations are more broadly sattered. Their dependene on the CPI ination rate isambiguous, and no lear kink is observed for all maturities. Those results on�rm the e�et ofthe CPI ommitment poliy, in partiular, on short to medium-term interest rate expetations.3.3 Estimation ResultsSo far we have examined the e�et of the CPI ommitment poliy graphially. In this subsetion,we analyze the e�et quantitatively by estimating the model.3.3.1 BenhmarkWe regress equation (2.11) to examine the e�et of the CPI ommitment poliy using thesample period under the CPI ommitment poliy.8 As for explanatory variables, we use not8We employ simple pooled regression, without onsidering �xed nor random e�ets assoiated with panel dataand without introduing the Tobit model. Therefore, the estimates may be subjet to a bias. We hoose so forthe following reasons. First, observed interest rates are not stritly zero due to a term premium. The simplesttype of the Tobit model is thus not applied. Also, the term premium may di�er aross market partiipants.Seond, when regressing qualitative dependent variable using a panel data, an inidental parameter problemarises. This problem, whih has been long pointed out (see for example Neyman and Shott [1948℄, Honore[1992℄ and Lanaster [2000℄), stems from a diÆulty in identifying simultaneously a threshold whih determines9



only ination expetations over three di�erent foreast horizons (1, 2, and 10 years) but alsothe atual ination rate. This is beause, as equation (2.17) shows, we need to math the timehorizon of interest rates with that of the ination rates. Regarding the atual ination rate,we use the real-time year-on-year CPI (exluding perishables) ination rate that was availableto market partiipants at the time of survey. We searh for � using a grid of 0.01 perentpoint so that it maximizes the likelihood funtion. The sample period is from July 2004 toFebruary 2006. There are about 3,000 samples.9 Table 4 reports the estimated oeÆients of�; �; �; and �; with adjusted R2.Estimation results are in line with the theory disussed in Setion 2.2 for all maturities andforeast horizons, in partiular, for 2-years government bonds. First, we have � < �; so theassumption of equation (2.13) is satis�ed. Although their di�erenes are marginal for short-and long-term interest rates, � is twie as large as � for the 2-years interest rate. That suggestsa jump in the poliy rate at the threshold �. As the maturity lengthens, both � and � beomebigger, indiating larger term premiums. Seond, �; the slope of the Taylor rule, is positiveand signi�ant, whih is onsistent with the theory. However, it is less than 1, violating thedeterminay ondition.10 Third, the threshold ination rate for the ommitment poliy, �;is around 0 perent, whih oinides with the BOJ's ommitment that promised to keep theiraommodative poliy until the CPI ination rate beame stably zero or higher. For 2-yearsgovernment bonds, it is 0.10 perent. Last, of all the maturities, adjusted R2 is the highestfor 2-years government bonds, reahing 0.4. As the maturity lengthens, adjusted R2 dereases.In partiular, 10- and 20-years government bonds, adjusted R2 does not exeed 0.1. For the 1month foreast of the 20-years government bonds, adjusted R2 is as low as 0.012. It implies agood �t of the model for medium-term bonds and a bad �t for long-term bonds.From those estimates, we an alulate the e�et of the CPI ommitment poliy on interestrates. It is given by an estimated � � �. The underlying idea is as follows: when the inationrate is just below �; equation (2.11) suggests that the interest rate equals � without the CPIommitment poliy; and the interest rate is � under the CPI ommitment poliy. Note thatthe e�et of the CPI ommitment poliy depends on the level of ination expetations, andthat � � � is the maximum of the e�ets. If the level of ination expetations is low enough,a kink in the dependent variable and a �xed e�et. To hek our results, we try a modi�ed Tobit model. SeeSetion 3.4 and Appendix B.9We on�rm that when we draw the log-likelihood with varying �; the urve beomes a lear inverse Ushape.10Several reasons are onsidered. First, the zero lower bound may have aused the passive response of theinterest rate to ination. Seond, other eonomi varibles, whih are not available in the survey, may have auseda bias in estimates. Third, the poliy inertia may have led to a slow response to a hange in ination, therebyyielding a low �: The last possibility is examined in Setion 3.4.10



irrespetive the CPI ommitment poliy, the poliy rate is zero (or � due to a term premium).Thus, no e�et exists from the CPI ommitment poliy. As ination expetations inrease, thee�et of the CPI ommitment poliy inreases, until ination expetations exeed a threshold,terminating the CPI ommitment poliy and raising the poliy rate above �:Aording to our estimates, the e�et of the CPI ommitment poliy on interest rates isroughly 0.2 perent point for medium term maturities. For 2-years government bonds, � � �is about 0.15 perent point; for 5-years bonds, it is about 0.20 perent point; and for 3-monthsTIBOR, it is as small as 0.01 perent point.The size of the poliy e�et is slightly smaller than that reported by earlier studies. Forexample, Baba et al. (2005) report the e�et as large as 0.4 to 0.5 perent point for 3 and5-years bonds. This di�erene is onsidered to arise partly beause we use survey data onination expetations. As we disussed in Introdution, low interest rate expetations mayreet not the role played by the CPI ommitment poliy but simply the fat that in thosedays ination expetations were low. Threfore, without ontroling ination expetations, wemay obtain overestimated e�ets of the CPI ommitment poliy. We use the data on inationexpetations and obtain the smaller e�ets of the CPI ommitment poliy.The size of the poliy e�et is also smaller than the interest rate di�erene between the twoperiods during and after the CPI ommitment poliy. The latter size was about 0.5 perentpoint aording to Figure 9. This di�erene an be explained by di�erenes in maroeonomiirumstanes. Many fators, not reported in the survey, suh as GDP, unemployment, areonsidered to ontribute to higher interest rates in the post period, even if ination expetationsare the same.3.3.2 Estimation of the Model without the CPI CommitmentNext, to hek the validity of our formulation of the CPI ommitment poliy, we estimateequation (2.14) that abstrats the feature of the CPI ommitment. Hereafter, we fous on3-months foreasts of interest rates, beause results are similar for 1 and 6-months foreasts ofinterest rates. Table 5 reports estimation results.The table suggests the validity of our model of the CPI ommitment poliy. The perfor-mane of the model without the CPI ommitment poliy is poorer than that of the model withthe CPI ommitment. Adjusted R2 is lower for all the maturities exept for 3-months TIBOR.For example, for 2-years government bonds, adjusted R2 is 0.35 while it is 0.41 in the modelwith the CPI ommitment. Aording to the F test, its di�erene is signi�ant.The table also suggests that the CPI ommitment poliy makes the ontinuation of theQEP more probable. It reveals that �0 is lower than or at most equal to �: For the ination11



expetation rate of �0 < � < �, the interest rate is above zero in the model without the CPIommitment, while it remains zero in the model with the CPI ommitment. This implies thatwithout onsideration of the CPI ommitment poliy, we tend to �nd less binding ommitmentregarding the ination rate. The di�erene of ination rates, � � �0; is 0.15 perent point for2-years government bonds.3.4 RobustnessIn this setion, we hek the robustness of our results.3.4.1 Sample PeriodsFirst, we onsider the robustness to sample periods. To examine a hange in expetations underthe CPI ommitment poliy, we divide the sample period of the CPI ommitment poliy intotwo. In Figure 10, the middle period of the CPI ommitment poliy is from July 2004 to June2005, denoted by a irle (o), and the latter period is from July 2005 to June 2006, denotedby a plus (+). As for the latter period, we extend the sample period until June 2006 insteadof February 2006. From Marh to July in 2006, the BOJ ended the QEP but maintained totarget almost the zero interest rate until they raised the target to 0.25 perent in July 2006.Therefore, in a broader sense, the CPI ommitment poliy is onsidered to be ative untilJuly 2006. Comparing two periods, we �nd two things. First, dots in the �gure move to theright, suggesting the inrease in ination expetations. This is aompanied by the inreasein the atual CPI ination rate. Seond, interest rate expetations of 3-months TIBOR and2-years government bonds are higher and steeper in the latter period than those in the middleperiod. That implies that as the QEP ame to end, market partiipants antiipated its endmore preisely. For 10-years government bonds, there was almost no hange.Table 6 reports estimation results for varying sample periods. Comparing with the middleand the latter periods, we �nd that the goodness of �t is far better in the latter period thanin the middle period. For 2-years government bonds, adjusted R2 is 0.62 in the latter periodwhile it is 0.04 in the middle period. In the latter period, parameter estimates are mostlyonsistent with the theory, yielding � > � > 0 and � > 0 albeit � < 1: The threshold inationrate � is about 0.3 perent for 2 and 5-years government bonds. Parameter estimates in themiddle period are sometimes inonsistent with theory predition. The estimated � is negativefor 2-years government bonds, and even if it is positive for other maturities, its level is farbelow 1.Those di�erenes between the middle and latter periods may be explained by the di�ereneof atual ination rates, and in turn, the di�erene of market partiipants' attitudes in forming12



their expetations. In the middle period, the atual CPI ination rate was suÆiently below athreshold. The neessary ondition for the end of the CPI ommitment poliy was not satis�edat that time, and market partiipants did not antiipate the end of the CPI ommitment poliyin the near future, as well. Therefore, they did not need to pay muh attention to inationoutlook to foreast interest rates. It makes the relation between ination and interest ratesambiguous. However, in the latter period, the atual CPI ination inreased to the threshold.The market partiipants thus began to prepare for the end of the CPI ommitment poliy.They started to monitor atual ination and foreast ination arefully to foreast interestrates. This leads to a learer relation between ination and interest rates, and in turn, thebetter �t of the model in the latter period than in the middle period.Table 6 also reports estimation results for the post period. The goodness of �t in the postperiod is worse than that during the CPI ommitment poliy. This reets the obvious fatthat the CPI ommitment poliy was not implemented in the post period although we appliedthe model of the CPI ommitment. Furthermore, the lower performane in the post periodsuggests that monetary poliy was less responsive to CPI ination, beause the BOJ no longeremployed the ommitment poliy that referred to the CPI.Next, onsidering that the post period may be very di�erent in maroeonomi irum-stanes from the period during the CPI ommitment poliy, we fous on shorter sample periodsjust before and just after the CPI ommitment poliy ended. In fat, the post period inludesthe reent episode of the �nanial risis, when GDP dropped, unemployment rose, and �nan-ial markets and the �nanial system were destabilized. Figure 11 demonstrates the interestrate expetations vis-a-vis ination expetations for di�ering three sample periods: from De-ember 2005 to February 2006, just before the CPI ommitment poliy ended, denoted by ablue irle (o); from April 2006 to June 2006, when the CPI ommitment poliy ended but thezero interest rate poliy was maintained, denoted by a red dot (�); and from August 2006 toOtober 2006, just after the Bank of Japan raised their poliy rate to 0.25 perent, denotedby a green plus (+). The �gure generally shows a positive slope: an inrease in interest rateexpetations is aompanied with an inrease in ination expetations. The inrease in interestrate expetations is distintly large for 3-months TIBOR, in partiular, reeting the atualrise in the all rate.We then estimate parameters using the sample periods of Deember 2005 to February2006 and August 2006 to Otober 2006. The interim period from Marh 2006 to August2006 is omitted from the sample. Sine the sample periods inlude the periods when the CPIommitment poliy was and was not onduted, we need to use two distint models. For theformer period, we estimate the model of the CPI ommitment poliy given by equation (2.11);13



for the latter period, we estimate the model without the CPI ommitment poliy given byequation (2.14). We denote this approah by 'with ommitment'. In estimating the model, weemploy a grid-searh method with both � and �0 in the range of {1 to 0.5 perent. For eah� and �0, we estimate � and � by restriting � = (���)=(���0) from equation (2.16). Foromparison, we apply the model without the CPI ommitment given by equation (2.14) for thewhole sample period. We denote this approah by 'without ommitment'.The results reported in Table 7 on�rm our previous results. Parameter estimates � issigni�antly greater than �: For 2-years government bonds, � � � is as muh as 0.4 perentpoint, suggesting that the CPI ommitment poliy lowered the interest rate by that size. Thesize is slightly larger than that in the benhmark model. The adjusted R2 of the model withommitment is higher than the model without ommitment. Aording to the F test, itsdi�erene is signi�ant, supporting the validity of the model of the CPI ommitment. Aslightly dissatisfatory result is the estimate of the threshold ination rate �: It reahes 0.5perent, the upper bound of grid searh. We do not show here, but when we extend the upperbound to 1 perent, the threshold reahes 1 perent.3.4.2 Ination DataWe next examine the e�et of food and energy prie hanges. So far, we have foused the CPIexluding perishable, beause this is the prie index that the BOJ referred to during the QEP.The CPI inludes food and energy pries, whih are known to be volatile and transitory. Oneexample is from 2007 to 2008, when global food and energy pries inreased signi�antly butsoon dropped. In this respet, the CPI exluding food and energy may provide a good indiatorfor monetary poliy guidane. To this end, we onstrut ination expetations based on theCPI exluding food and energy and plot interest rate expetations vis-a-vis those inationexpetations. Data on ination expetations based on the CPI exluding food and energy arenot diretly available. We thus alulate them by deduting the di�erene of atual inationrates between the CPI exluding perishable and the CPI exluding food and energy from thedata on ination expetations.Figures 12 and 13 plot interest rate expetations vis-a-vis ination expetations under theCPI ommitment poliy and after its exit, respetively. Compared with previous Figures 5 and8, whih were based on raw data on ination expetations, di�erenes are small. Quantitatively,however, Table 8 reveals that the �t of the model worsens for the period of the CPI ommitmentpoliy. For example, for 2-years government bonds, adjusted R2 dereases from 0.41 to 0.18.This result is onsistent with the BOJ's announement during the CPI ommitment poliy,onditioning their poliy on not the CPI exluding food and energy but the CPI exluding14



perishable. In the post period, hanges in the �t of the model are mixed. For 3-months and2-years maturities, adjusted R2 inreases; for longer maturities, adjusted R2 inreases.3.4.3 Model Spei�ationWe turn to robustness hek to model spei�ation. We estimate four di�erent models: (i) asimple model without a term struture onsideration, (ii) a modi�ed Tobit model, (iii) a modelwith poliy inertia, and (iv) a model with the restrition of � = 1:1. See Appendix B for thedetails of model spei�ation.First, we estimate a simpler model than the benhmark by negleting term struture. Inthe benhmark regression, we have mathed time horizon between the expeted interest rateas a dependent variable and the expeted ination rate as an independent variable. To thisend, we have onstruted ination expetations for various time horizons by interpolation.In the regression here, we do not math time horizon between the expeted interest rate asa dependent variable and the expeted ination rate as an independent variable. For theindependent variable, we simply use available survey data on ination expetations.Tables 9 reveals that 1-year ination expetations are a good indiator for interest rateexpetations. When using 1-year ination expetations as an explanatory variable, the resultsare very lose to those we obtained in the benhmark estimation. When using ination ex-petations with longer horizon, the goodness of �t worsens. This suggests that when marketpartiipants foreast interest rates, they weigh their 1-year ination expetations rather thanlonger term ination expetations.Seond, we estimate a modi�ed Tobit model. A standard Tobit model uses the data thathave a lear lower bound, but in our dataset, observed interest rates are not stritly zero dueto a term premium. We therefore predetermine a ertain positive bound �: When a dependentvariable is equal to or lower than � ; we judge the data as being onstrained by the bound.To see robustness, we try four values of �: A dependent variable is 2-years yields for 3-monthsforeast horizon, and an independent variable is the ination expetation over next 1 year.Tables 10 generally on�rms our benhmark results. For � around 0.15 perent, we obtainsimilar results. The threshold ination rate is about 0 perent. In other words, if the expetedination rate is below 0 perent, market partiipants antiipate that the interest rate ontinuesto be �: If the expeted ination rate is above 0 perent, market partiipants antiipate that theinterest rate goes up above �: For referene, we also report the results when � is zero. Sineall the interest rate foreasts are above zero, all the samples are ategorized to unensored.Consequently, the estimation is equivalent to that by the standard OLS method. It learly15



reating a bias; for example, the estimated slope � beomes lower.11Third, we onsider an inertial monetary poliy rule asi�t = �it�1 + (1� �) fr� + �� + �(�t � ��)g+ "t; (3.1)where � represents the degree of inertia.12 When � = 0; the poliy rule has no inertia, andresults are the same as those in the benhmark. For omparison, we onstrut and estimatemodels with and without the CPI ommitment.Table 11 supports our previous �ndings, although some of the results are inonsistent withmodel predition. For 2-years government bonds, for example, we obtain very high poliy inertia� = 0:92: The estimated slope � is 1.03, whih is above 1 and satis�es the Taylor priniple.The threshold ination rate � is �0:21 perent. It is slightly lower than 0.10 perent in thebenhmark. An unsatisfatory result is � > �; suggesting a redution in poliy rates when theCPI ommitment poliy ends. Even with the restrition of � = �; whih is the estimation ofthe model without the CPI ommitment, we still obtain unsatisfatory results. The thresholdination rate �0 is �0:50 perent, whih is the minimum in our grid searh. Adjusted R2 issigni�antly lower aording to the F test, suggesting the seletion of the model with the CPIommitment.Fourth, we restrit the benhmark model with � = 1:1 so that it satis�es the Taylor prin-iple. As Table 12 shows, parameter estimates are similar to those in the benhmark in mostases. � is greater than � for all the maturities; � is 0.39 perent for 2-years governmentbonds, in partiular. However, the goodness of �t worsens signi�antly. For long maturities,adjusted R2 is even negative, and � reahes 0.50, whih is the maximum in our grid searh.4 Conluding RemarksUsing the survey on interest rate and ination expetations, we have evaluated the e�et ofthe BOJ's CPI ommitment poliy on �nanial market partiipants' expetations. This surveyis extremely valuable, beause otherwise it is diÆult to identify whether low interest rate ex-petations are due to the CPI ommitment poliy or simply due to low ination expetations.We have found that for the medium-term interest rates, the CPI ommitment poliy lowered11We also tried to estimate another Tobit model by taking aount of unertainty regarding a thresholdination level (see Appendix B). However, we ould not �nd plausible results.12We here assume that the latent nominal interest rate i�t depends on the previous atual nominal interestrate it�1: Alternatively, we may assume that the latent nominal interest rate i�t depends on the previous latentnominal interest rate i�t�1 (see Reifshneider and Williams [2000℄). We, however, do not adopt the latter rulebeause it is empirially diÆult to alulate i�t�1. By adopting the former rule, we an ontinue to fous on �as the threshold ination rate that haraterizes the end of the CPI ommitment poliy.16



interest rate expetations by about 0.2 perent points given the same level of ination expe-tations. Market partiipants expeted a rise in the interest rates when ination expetationsexeeded a threshold of about 0 perent.The future work needs its extension in two diretions. The �rst onerns impliations forthe real eonomy. We have analyzed the e�et of the CPI ommitment poliy on marketpartiipants' expetations, but an important issue relates to its e�et on eonomi ativityand ination. Moreover, beause our model is a partial equilibrium model, we have negleted afeedbak loop of the expetations to the formation of the ommitment poliy, unlike Eggertssonand Woodford (2003) and Ueda (2010). If the CPI ommitment poliy is e�etive in loweringinterest rate expetations and boosting the eonomy, the reovery of the eonomy may hangethe poliy response endogenously, urging the entral bank to exit from its aommodativepoliy early.Seond, we need to pay more attention to the entral bank's balane sheet. We have fousedon interest rates with respet to the ZLB rather than urrent aount balanes that were theoÆial target under the QEP. An unanswered important question is the e�et of an inreasein urrent aount balanes on market expetations (see Figure 14). Under the QEP, the BOJraised the target level of urrent aount balanes held by �nanial institutions at the BOJ.The target level inreased step by step from 5 trillion yen at the beginning of the QEP (Marh2001) to the band of 30 to 35 trillion yen at the end of the QEP (Marh 2006). As for the e�etof the inrease in urrent aount balanes, Ugai (2007) reports mixed results. Survey data oninterest and ination expetations, used in this paper, may provide a lue, although data onination expetations are limited in that during that time, the target level of urrent aountbalanes stayed unhanged.
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A QSS DataIn this Appendix, we report the data in the QSS in more details. We plot the mean, the ratioof the standard deviation to the mean, and the skewness with the CPI ination rate. A shadedarea indiates the period of the QEP (CPI ommitment poliy).A.1 Interest Rate ExpetationsFigures A-1 to A-5 plot interest rate expetations. As for the mean of interest rate expetations,short- to medium-term bond yields were low and stable under the CPI ommitment poliy. Thatsupports the e�et of the CPI ommitment poliy for those maturities. Some months before theexit from the poliy, those yields piked up gradually. Long-term bond yields were relativelyhigh and unstable.We next examine the variation of interest rate expetations in view of the ratio of thestandard deviation to the mean. We do not look at a simple standard deviation, beause thestandard deviation obviously dereases due to the derease in the level of the yield under theCPI ommitment poliy. Aording to this measure, the variation of the short- to medium-termbond yields dereased slowly under the CPI ommitment poliy. That implies that the CPIommitment poliy lowered the short- to medium-term bond yields on impat, but stabilizedthem over time. It may reet the gradual propagation and redibility enhanement of theCPI ommitment poliy among market partiipants. Or it may reet regained stability ofthe �nanial market and the �nanial system. A few months before the exit from the CPIommitment poliy, the variation of 3-months TIBOR yields started to inrease.The skewness of interest rate expetations on short- to medium-term bond yields was posi-tive in most of the periods under the CPI ommitment poliy. That suggests that some marketpartiipants expeted very high yields, but the ZLB prevented them from expeting negativeyields. On the other hand, the skewness of interest rate expetations on long-term bond yieldsare nearly zero. That suggests symmetri expetations in those maturities.A.2 Ination ExpetationsFigure A-6 plots ination expetations. As for the mean of ination expetations, we �nd fourthings. First, the ination expetation of next 1- and 2-years inreased steadily from 2004 tothe exit from the CPI ommitment poliy. That movement is orrelated with that in the atualCPI. Seond, in the 1-year horizon, market partiipants already expeted a positive inationrate in mid-2005, one year earlier than the exit in Marh 2006. In the 2-years horizon, inationexpetations were positive when the survey started in mid-2004. Third, 10-years ination19



expetations are stable over the entire sample periods. Its mean is 1.1 perent, whih is inthe range of the understanding of medium- to long-term prie stability lari�ed by the poliyboard at the BOJ: between 0 to 2 perent with median �gure around 1 perent. Fourth, fromthe end of 2007, ination expetations rose reeting the wake of �nanial risis and the boomin ommodity pries.The middle panel plots the standard deviation of ination expetations. Sine the mean ofination expetations utuates around zero, unlike previous �gures, we do not plot the ratioof the standard deviation to the mean. The standard deviation was stable during the CPIommitment poliy. It then inreased from 2007.The skewness of ination expetations were positive in most of the periods. That suggeststhat some market partiipants expeted very high ination rates.B RobustnessB.1 Simple Model without a Term Struture ConsiderationHere we do not math time horizon between the expeted interest rate and the expeted inationrate, when regressing the former with the latter. Unlike equation (2.11), we do not use a termstruture model and instead onsider the following simple model:EtiTt+k = � f1� I(Et�t+j � �)g+ I(Et�t+j � �) � f� + �(Et�t+j � �)g : (B.1)Here, parameters j, k; and T are arbitrary; the horizons of interest rates and ination do notmath.B.2 Tobit ModelB.2.1 Simple Tobit ModelWe onstrut a Tobit model. We begin by negleting additional non-linearity arising from theCPI ommitment poliy. Regarding the poliy rate desribed asi�t =  + ��t + "t; (B.2)we assume that Ejt ["t+k℄ obeys normal distribution withEt hEjt ["t+k℄i = 0; (B.3)Vart hEjt ["t+k℄i = �2" : (B.4)20



The likelihood that Ejt [it+k℄ equals 0 isP (Ejt [it+k℄ = 0)� 1�(1� � 0� f + �Ejt [�t+k℄g�" !) : (B.5)The likelihood that Ejt [it+k℄ has a ertain positive value isP (Ejt [it+k℄ ; Ejt [it+k℄ > 0)� 1�"� Ejt [it+k℄� f + �Ejt [�t+k℄g�" ! : (B.6)Summing up, log-likelihood is given byLL �Pj logP (Ejt [it+k℄ = 0)P (Ejt [it+k℄ ; Ejt [it+k℄ > 0): (B.7)In the presene of the term premium � > 0, log-likelihood beomesLL �Pj logP (Ejt [it+k℄ < �)P (Ejt [it+k℄ ; Ejt [it+k℄ > �); (B.8)where the likelihood of Ejt [it+k℄ = 0 is transformed intoP (Ejt [it+k℄ = 0)� 1�(1� � �� f + �Ejt [�t+k℄g�" !) (B.9)We an �nd f�2" ; ; �g so as to maximize the above log-likelihood funtion. Note that thethreshold ination rate is given by 0 = �� f + ��g; that is� = �� � : (B.10)B.2.2 Tobit Model with the CPI CommitmentWe next introdue non-linearity arising from the CPI ommitment poliy. We here assume thateah market partiipant has a di�erent view on the CPI threshold of the CPI ommitment.That is, a market partiipant j forms the expetation ofEjt [it+k℄ = 8>><>>: 0 if Ejt �i�t+k� � 00 if Ejt [�t+k℄ � Ejt [�t+k℄Ejt �i�t+k� otherwise : (B.11)21



We suppose that Ejt ["t+k℄ and Ejt [t+k℄ obey normal distribution withEt hEjt ["t+k℄i = 0; (B.12)Vart hEjt ["t+k℄i = �2" ; (B.13)Et hEjt [�t+k℄i = ; (B.14)Vart hEjt [�t+k℄i = �2 ; (B.15)Covt hEjt ["t+k℄;Ejt [�t+k℄i = 0: (B.16)Higher  implies that the market foreasts a longer ZLB duration. Lower unertainty � impliesstronger redibility.In the presene of the term premium � > 0, the likelihood that Ejt [it+k℄ equals � isP (Ejt [it+k℄ = �)� 1�(1� � �� f + �Ejt [�t+k℄g�" !)� Ejt [�t+k℄� � ! : (B.17)The likelihood that Ejt [it+k℄ has a ertain value larger than � isP (Ejt [it+k℄ ; Ejt [it+k℄ > �)� 1�"� Ejt [it+k℄� f + �Ejt [�t+k℄g�" !� Ejt [�t+k℄� � ! : (B.18)Summing up, log-likelihood is given byLL �Pj logP (Ejt [it+k℄ < �)P (Ejt [it+k℄ ; Ejt [it+k℄ > �): (B.19)We an �nd f�2" ; �2 ; ; ; �g so as to maximize the above log-likelihood funtion.B.3 Inertia in a Taylor RuleWe onsider a monetary poliy rule with inertia asi�t = �it�1 + (1� �) fr� + �� + �(�t � ��)g+ "t; (B.20)22



where � represents the degree of inertia. When � = 0; the poliy rule has no inertia, and resultsare the same as those in the benhmark ase.In a similar way to derive equation (2.11), we an derive the following equation:EtiTt+k = 1T T+k�1Pj=k � f1� I(Et�t+j � �)g+ 1T T+k�1Pj=k I(Et�t+j � �)� [� + �Etit+j�1 + (1� �) fr� + �� + �(Et�t+j � �)g℄ ; (B.21)where � = �+(1��)fr�+����(����)g: Due to the assumption of equation (2.5), we require� > �: Using the expetations of interest rates and ination rates at the previous period, theabove equation is transformed intoEtiTt+k = 1T T+k�1Pj=k � f1� I(Et�1�t+j � �)g+ 1T T+k�1Pj=k I(Et�1�t+j � �)� �� + �Et�1iTt+k�1 + (1� �) fr� + �� + �(Et�1�t+j � �)g�+ �t; (B.22)where a term �t is expressed as (Et�Et�1) of endogenous variables. In other words, �t rep-resents unexpeted hanges in interest rates and ination rates. When regressing the aboveequation, ompared with the benhmark, we additionally use the lagged interest rate expeta-tion, Et�1iTt+k�1; and replae Et�t+j by the lagged ination expetation Et�1�t+j : We do notuse unobservable �t; but estimates are unbiased. This is beause other explanatory variablesare the expetations at the previous period t � 1, whih are unorrelated with �t that is thesurprise omponent from t� 1 to t.For omparison, we also estimate the model without the CPI ommitment:EtiTt+k = 1T T+k�1Pj=k � �1� I(Et�1�t+j � �0)	+ 1T T+k�1Pj=k I(Et�1�t+j � �0)� ��+ �Et�1iTt+k�1 + (1� �)�r� + �� + �(Et�1�t+j � �0)	�+ �t: (B.23)
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Table 1: BOJ's CPI ommitment poliyDate PoliyMar. 19, 2001 Committing that the QEP ontinues to be in plaeuntil the CPI (exluding perishables) ination registers stablya zero perent or an inrease year on year.
Ot. 10, 2003

Enhaning monetary poliy transpareny.BOJ's ommitment is underpinned by the following two onditions.1. it requires not only that the most reently published CPI inationshould register a zero perent or above, but also that suh tendenyshould be on�rmed over a few months.2. the BOJ needs to be onvined that the prospetive CPIination will not be expeted to register below a zero perent.The above onditions are the neessary ondition. There may be ases,however, that the BOJ will judge it appropriate to ontinue withthe QEP even if these two onditions are ful�lled.Mar. 9, 2006 Exit from the QEP by hanging the operating target to theunollateralized overnight all rate.Enouraging the unollateralized overnight all rate to remainat e�etively zero perent.Jul. 14, 2006 Enouraging the unollateralized overnight all rate to remainat around 0.25 perent.Table 2: Questionnaires in the QSSItem Time horizon of foreast PeriodTIBOR yield (3 months) 1, 3, 6 months 2000M5 { 2008M11Newly issued JGB yield (2 years) 1, 3, 6 months 2001M5 { 2008M11Newly issued JGB yield (5 years) 1, 3, 6 months 2001M5 { 2008M11Newly issued JGB yield (10 years) 1, 3, 6 months 1998M7 { 2008M11Newly issued JGB yield (20 years) 1, 3, 6 months 2003M4 { 2008M11CPI (exluding perishable) ination Average of 1, 2, 10 years 2004M7 { 2008M1124



Table 3: Basi statistisItem 1M foreast 3M foreast 6M foreastTIBOR (3M) 0.303%(0.296) 0.322%(0.306) 0.351%(0.326)JGB (2Y) 0.359%(0.334) 0.387%(0.356) 0.426%(0.386)JGB (5Y) 0.774%(0.366) 0.816%(0.380) 0.871%(0.400)JGB (10Y) 1.503%(0.308) 1.563%(0.315) 1.639%(0.327)JGB (20Y) 2.047%(0.282) 2.099%(0.280) 2.161%(0.282)Item 1Y average 2Y average 10Y averageCPI (exluding perishable)ination 0.367%(0.415) 0.553%(0.305) 1.131%(0.154)Note: An upper and lower number in parenthesis indiates the means and the standard deviation,respetively.
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Table 4: Estimation results (benhmark)dependentvariables #N � S.E. � S.E. � S.E. � Adj R21M 2,566 0.089 0.000 0.092 0.002 0.189 0.018 0.02 0.193TIBOR 3M 2,566 0.093 0.001 0.095 0.002 0.249 0.013 -0.04 0.2566M 2,565 0.100 0.001 0.134 0.003 0.192 0.018 0.01 0.2701M 2,915 0.111 0.002 0.255 0.005 0.159 0.020 0.10 0.4222Y 3M 2,874 0.118 0.003 0.287 0.005 0.153 0.020 0.10 0.4136M 2,852 0.137 0.004 0.299 0.006 0.170 0.019 0.10 0.3501M 2,952 0.527 0.009 0.683 0.008 0.209 0.018 0.06 0.1975Y 3M 2,953 0.551 0.009 0.757 0.008 0.206 0.018 0.09 0.2326M 2,933 0.622 0.009 0.849 0.009 0.181 0.020 0.15 0.2331M 2,964 1.322 0.026 1.434 0.007 0.066 0.009 -0.11 0.03510Y 3M 2,966 1.447 0.008 1.562 0.008 0.054 0.013 0.29 0.0656M 2,947 1.499 0.009 1.666 0.009 0.049 0.015 0.34 0.0941M 2,926 1.930 0.045 2.055 0.006 0.026 0.006 -0.20 0.01220Y 3M 2,925 1.896 0.051 2.104 0.007 0.051 0.006 -0.20 0.0356M 2,905 2.168 0.006 2.254 0.008 0.047 0.011 0.50 0.060Note: #N indiates the number of sample. The sample period is July 2004 to February 2006.
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Table 5: Estimation of models with and without the CPI ommitment� � � � �0 Adj R2 F testTIBOR benhmark 0.093 0.095 0.249 -0.04 { 0.256 0.342w/o ommit 0.093 = � 0.259 { -0.04 0.256(S.E.) 0.001 { 0.009 { {2Y benhmark 0.118 0.287 0.153 0.10 { 0.413 0.000w/o ommit 0.140 = � 0.395 { -0.05 0.350(S.E.) 0.002 { 0.010 { {5Y benhmark 0.551 0.757 0.206 0.09 { 0.232 0.000w/o ommit 0.643 = � 0.346 { 0.00 0.198(S.E.) 0.005 { 0.013 { {10Y benhmark 1.447 1.562 0.054 0.29 { 0.065 0.000w/o ommit 1.479 = � 0.115 { 0.00 0.055(S.E.) 0.006 { 0.009 { {20Y benhmark 1.896 2.104 0.051 -0.20 { 0.035 0.000w/o ommit 2.096 = � 0.056 { -0.20 0.030(S.E.) 0.006 { 0.006 { {Note: The sample period is July 2004 to February 2006. Dependent variables are foreasts of 3 monthsforeast horizon.
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Table 6: Changes in parameters for di�ering samples� �Benhmark Middle Latter Post Benhmark Middle Latter PostTIBOR 0.093 0.088 0.108 0.852 0.095 0.092 0.114 0.6802Y 0.118 0.136 0.194 0.958 0.287 0.197 0.563 0.7635Y 0.551 0.547 0.666 1.290 0.757 0.623 1.069 1.24310Y 1.447 1.265 1.428 1.713 1.562 1.465 1.728 1.70320Y 1.896 1.869 2.099 2.113 2.104 2.086 2.197 2.202� �Benhmark Middle Latter Post Benhmark Middle Latter PostTIBOR 0.249 0.008 0.478 0.083 -0.040 -0.230 0.090 0.1002Y 0.153 -0.055 0.440 -0.014 0.100 0.210 0.280 0.4005Y 0.206 0.101 0.382 -0.105 0.090 -0.200 0.300 0.40010Y 0.054 0.082 0.124 -0.059 0.290 -0.200 0.400 0.48020Y 0.051 0.073 0.050 0.012 -0.200 -0.200 0.490 0.220Adj R2Benhmark Middle Latter PostTIBOR 0.256 0.013 0.538 0.2132Y 0.413 0.043 0.616 0.1855Y 0.232 0.042 0.439 0.05210Y 0.065 0.039 0.266 0.01920Y 0.035 0.049 0.075 0.009Note: Dependent variables are foreasts of 3 months foreast horizon.
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Table 7: Estimation for the sample periods that inlude three monthsjust before and after the CPI ommitment poliy ended� � � � �0 Adj R2 F testTIBOR w ommit 0.152 0.302 0.193 0.32 { 0.808 0.000(S.E.) 0.005 0.003 { -0.46w/o ommit 0.114 = � 0.925 { 0.02 0.518(S.E.) 0.009 { 0.031 { {2Y w ommit 0.349 0.733 0.493 0.50 { 0.608 0.000(S.E.) 0.007 0.009 { -0.49w/o ommit 0.438 = � 2.663 { 0.20 0.296(S.E.) 0.011 { 0.138 { {5Y w ommit 0.923 1.179 0.328 0.50 { 0.376 0.000(S.E.) 0.011 0.011 { -0.49w/o ommit 1.022 = � 0.961 { 0.20 0.170(S.E.) 0.011 { 0.073 { {10Y w ommit 1.579 1.707 0.164 0.50 { 0.182 0.000(S.E.) 0.011 0.009 { -0.49w/o ommit 1.657 = � 0.127 { 0.25 0.079(S.E.) 0.009 { 0.014 { {20Y w ommit 2.116 2.180 0.081 0.50 { 0.080 {(S.E.) 0.011 0.007 { -0.49w/o ommit 2.161 = � 0.057 { 0.25 0.038(S.E.) 0.008 { 0.009 { {Note: The sample period is Deember 2005 to February 2006 and August 2006 to Otober 2006. Inthe benhmark, we use the model with the CPI ommitment poliy for the former period and themodel without the CPI ommitment poliy for the latter period. Dependent variables are foreasts of3 months foreast horizon.
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Table 8: Use of ination expetations exluding food and energy� �Benhmark Post Benhmark Postexl. F&E exl. F&E exl. F&E exl. F&ETIBOR 0.093 0.101 0.852 0.818 0.095 0.117 0.680 0.7072Y 0.118 0.163 0.958 0.720 0.287 0.287 0.763 0.9105Y 0.551 0.675 1.290 1.049 0.757 0.789 1.243 1.30910Y 1.447 1.512 1.713 1.534 1.562 1.566 1.703 1.79620Y 1.896 2.123 2.113 2.171 2.104 2.165 2.202 2.230� �Benhmark Post Benhmark Postexl. F&E exl. F&E exl. F&E. exl. F&ETIBOR 0.249 0.024 0.083 0.074 -0.04 -0.20 0.10 -0.222Y 0.153 0.074 -0.014 -0.003 0.10 -0.15 0.40 -0.345Y 0.206 0.136 -0.105 0.031 0.09 -0.07 0.40 -0.2010Y 0.054 0.029 -0.059 -0.009 0.29 0.20 0.48 0.0020Y 0.051 0.023 0.012 0.013 -0.20 0.30 0.22 0.11Adj R2Benhmark Postexl. F&E exl. F&ETIBOR 0.256 0.021 0.213 0.1032Y 0.413 0.180 0.185 0.1735Y 0.232 0.102 0.052 0.25410Y 0.065 0.017 0.019 0.27520Y 0.035 0.017 0.009 0.050Note: Dependent variables are foreasts of 3 months foreast horizon.
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Table 9: Estimation without term struture onsideration� S.E. � S.E. � S.E. � Adj R2{ 1Y �e as an explanatory variable {TIBOR 0.094 0.001 0.121 0.002 0.033 0.009 0.10 0.1802Y 0.151 0.002 0.219 0.005 0.270 0.018 0.01 0.3595Y 0.663 0.004 0.765 0.008 0.394 0.030 0.01 0.29010Y 1.436 0.014 1.463 0.006 0.251 0.016 -0.25 0.08920Y 2.074 0.013 2.124 0.006 0.094 0.016 -0.25 0.022{ 2Y �e as an explanatory variable {TIBOR 0.062 0.007 0.082 0.002 0.037 0.002 -0.30 0.0992yrs 0.156 0.003 0.241 0.005 0.063 0.012 0.20 0.2165yrs 0.668 0.004 0.800 0.008 0.089 0.020 0.20 0.18710yrs 1.308 0.026 1.455 0.007 0.148 0.010 -0.30 0.08320yrs 1.951 0.024 2.106 0.006 0.087 0.010 -0.25 0.046{ 10Y �e as an explanatory variable {TIBOR 0.094 0.002 0.100 0.001 0.006 0.001 0.40 0.0152yrs 0.176 0.004 0.197 0.004 0.025 0.005 0.50 0.0335yrs 0.689 0.007 0.739 0.007 0.035 0.007 0.50 0.03810yrs 1.498 0.006 1.534 0.006 0.028 0.007 0.50 0.02720yrs 2.114 0.005 2.142 0.006 0.031 0.006 0.50 0.029Note: Dependent variables are foreasts of 3 months foreast horizon.
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Table 10: Estimation of the Tobit model using 1Y �e as an explanatory variable� (preset)[#N, #N℄  S.E. � S.E. �" S.E. �=(�� )=�0 0.191 0.002 0.299 0.005 0.096 0.001 -0.64[0, 2096℄2Y 0.10 0.173 0.002 0.353 0.006 0.113 0.001 -0.21[413, 1683℄0.15 0.136 0.003 0.453 0.009 0.138 0.002 0.03[919, 1177℄0.20 0.100 0.005 0.575 0.017 0.150 0.003 0.17[1242, 854℄Note: Two �gures in a square braket [ , ℄ indiate the number of samples where the dependentvariable is equal or lower than � and higher than �; respetively. When � is 0; the esimation isequivalent to simple linear regression beause all the dependent variables are above zero due to a termpremium. Dependent variables are foreasts of 3 months foreast horizon.
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Table 11: Estimation of models with poliy inertia� � � � � �0 Adj R2 F testTIBOR w ommit 0.088 0.019 0.288 0.728 -0.24 0.440 0.000(S.E.) 0.002 0.002 0.028 0.025w/o ommit 0.008 = � 0.227 0.717 { -0.48 0.434(S.E.) 0.002 { 0.021 0.024 { {2Y w ommit 0.111 0.007 1.026 0.922 -0.21 0.702 0.000(S.E.) 0.007 0.003 0.184 0.016w/o ommit -0.012 = � 0.857 0.913 { -0.50 0.694(S.E.) 0.004 { 0.135 0.016 { {5Y w ommit 0.570 0.108 0.128 0.891 -0.01 0.642 0.000(S.E.) 0.010 0.012 0.110 0.016w/o ommit 0.108 = � 0.306 0.804 { -0.50 0.624(S.E.) 0.010 { 0.046 0.014 { {10Y w ommit 1.229 0.595 0.061 0.597 -0.21 0.448 0.000(S.E.) 0.035 0.022 0.017 0.014w/o ommit 0.658 = � 0.058 0.549 { -0.50 0.420(S.E.) 0.021 { 0.015 0.014 { {20Y w ommit 1.896 0.969 0.012 0.541 -0.21 0.361 0.000(S.E.) 0.043 0.032 0.011 0.015w/o ommit 1.207 = � 0.010 0.430 { -0.50 0.301(S.E.) 0.029 { 0.009 0.014 { {Note: Dependent variables are foreasts of 3 months foreast horizon.
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Table 12: Estimation with restrition � = 1:1� � � Adj R2TIBOR 0.099 0.199 0.14 0.117(S.E.) 0.001 0.0032Y 0.180 0.433 0.39 0.078(S.E.) 0.002 0.0095Y 0.704 1.359 0.50 -0.070(S.E.) 0.005 0.01010Y 1.558 2.695 0.50 -1.095(S.E.) 0.008 0.00920Y 2.176 3.713 0.50 -4.133(S.E.) 0.012 0.010Note: Dependent variables are foreasts of 3 months foreast horizon.
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Figure 1: Interest rates. Soures: Bloomberg; Bank of Japan.
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Figure 2: Autal and expeted ination. Soures: QUICK orporation \QUICK SurveySystem"; Statistis Bureau.
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Figure 3: Monetary poliy with the ZLB but without the CPI ommitment

Figure 4: Monetary poliy with the CPI ommitment (from idea.do)
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Figure 5: Interest rate expetations vis-a-vis 1-year ination expetations
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Figure 6: Interest rate expetations vis-a-vis 2-years ination expetations
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Figure 7: Interest rate expetations vis-a-vis 10-years ination expetations
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Figure 8: Interest rate expetations vis-a-vis 1-year ination expetations after the CPIommitment poliy ended40



Figure 9: Interest rate expetations vis-a-vis 1-year ination expetations in two monetarypoliy regimes.Note: Red solid lines and blue dashed lines represent the means during and after the CPIommitment poliy, respetively.41



Figure 10: Interest rate expetations vis-a-vis 1-year ination expetations in the middle andlatter period of the CPI ommitment poliy42



Figure 11: Interest rate expetations vis-a-vis 1-year ination expetations in the short periodjust before and just after the CPI ommitment poliy ended43



Figure 12: Interest rate expetations vis-a-vis 1-year ination expetations exluding foodand energy during the CPI ommitment poliy44



Figure 13: Interest rate expetations vis-a-vis 1-year ination expetations exluding foodand energy after the CPI ommitment poliy ended45



Figure 14: Current aount balanesSoure: Bank of Japan.
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Figure A-1: 3-months TIBOR yields expetations (top: means; middle:standard deviations / means; bottom: skewness)47
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Figure A-2: 2-years JGB yields expetations (top: means; middle:standard deviations / means; bottom: skewness)48
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Figure A-3: 5-years JGB yields expetations (top: means; middle: standarddeviations / means; bottom: skewness)49
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Figure A-4: 10-years JGB yields expetations (top: means; middle:standard deviations / means; bottom: skewness)50
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Figure A-5: 20-years JGB yields expetations (top: means; middle:standard deviations / means; bottom: skewness)51
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Figure A-6: Ination expetations (top: means; middle: standarddeviations; bottom: skewness)52


