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UcmouHuk: Google Trends
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Central bank speeches mentioning the natural rate of interest
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Full-year estimates. For 2021, annualised based on data up to 12 September.

Sources: BIS central bankers’ speeches database; author’s calculations.

UcmouHuk: Borio (2021) Navigating by r*: safe or hazardous?
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Wicksell (1898) Interest and Prices

«There is a certain rate of interest on loans which is neutral in respect to commodity prices,
and tends neither to raise nor to lower them. This is necessarily the same as the rate of
interest which would be determined by supply and demand if no use were made of money
and all lending were effected in the form of real capital goods. It comes to much the same thing
to describe it as the current value of the natural rate of interest on capital.»

«[natural] rate of interest which would be determined by supply and demand if no use were made of Johan Gustaf Knut

money and all lending were effected in the form of real capital goods.» Wicksell
(1851 — 1926)

«[An increase of the natural rate of interest] may be due, for instance, to a fall in the level of wages

(brought about by a relative increase in the number of workers), or to a fall in the rent on land or of

other rents, or finally to a rise in productivity of labour and natural forces as a result of technical

progress.»

Wicksell (1935) Lectures on Political Economy, vol Il

«the rate of interest at which the demand for loan capital and the supply of savings exactly agree,
and which more or less corresponds to the expected yields on the newly created real capital (...).»



dOUHaHCOBbIE VS. TOBAPHbIE PbIHKM:
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Mises (1924) The Theory of Money and Credit

“The cause which influences the demand for raw materials, labor and other means of production, and
thus indirectly determines the upward or downward movement of commodity prices, is the ratio
between the money rate of interest (...) and the “natural” or equilibrium rate of interest (...). In fact, all
that [Wicksell] attempts to prove is that forces operate from the loan market on the commodity
market which prevent the objective exchange value of money from rising too high or falling too low.
He never asserts that the rate of interest on loans determines the actual level of this value in any way

Ludwig Heinrich ()"
Edler von Mises
(1881 — 1973) “[tIhe level of productivity of that lengthening of the period of production which is just justifiable

economically and of that additional lengthening of the period of production which is just not justifiable;
for the interest on the unit of capital upon whose aid the lengthening depends must always amount to
less than the marginal return of the justifiable lengthening.”

Mises (1949) Human Action: A Treatise on Economics

“In the changing economy, the rate of interest can never be neutral. In the changing economy,
there is no uniform rate of originary interest; there only prevails a tendency toward the establishment
of such uniformity. Before the final state of originary interest is attained, new changes in the data
emerge which divert anew the movement of interest rates toward a new final state. Where
everything is unceasingly in flux, no neutral rate of interest can be established.”
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That is, the interest rate must at all times equal the Wicksellian natural rate
of interest, which may be defined as the equilibrium real rate of return in
the case of fully flexible prices. Under this definition, one observes a direct
correspondence with the previously introduced concept of the natural rate
of orutput.‘8 Indeed, the natural rate of interestis just the real rate of interest
required to keep aggregate demand equal at all times to the natural rate of
output.'” Log-linearizing (2.1), one observes that the exogenous term 7"
in (1.15) corresponds to the percentage deviation of the natural rate of
interest from its steady-state value,

1 T ,r.?’t n
= log (1_'_—;”) = 10g(1 + 7, ) +log B.

UcmoyHuk: Woodford (2003) Interest and Prices
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Maurice Moses
Obstfeld
(1952)

Obstfeld (2023) Natural and Neutral Real Interest Rates: Past and Future

«Because the central bank policy rate is a nominally risk-free rate, the most logical benchmark
for its real value is the equilibrium rate on a government bond. There is now a huge empirical
literature on real government bond interest rates that documents and attempts to explain their
long decline and the implications for monetary policy implementation. Much of this literature
uses the terms “natural” and “neutral” real interest rate interchangeably, but | will find it
convenient to distinguish between them — even though these rates are closely related
conceptually and are positively correlated with each other over time.

By natural rate, | will mean the real rate of interest prevailing in a long-run equilibrium where
price rigidities are no longer relevant and other expected economic adjustments have taken
place — one might denote this rate as r (r-bar).

By neutral rate, typically labeled r* (r-star), | will mean the real policy rate of interest that
eliminates inflationary or deflationary pressures (see also Platzer, Tietz, and Lindé 2022).

| will argue that r and r* — while closely related and even identical within some stylized
modeling frameworks — are not necessarily the same in real-world economies.»
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Neutral versus natural rate of interest

In the current debate, it is often unclear whether discussants talk about the
neutral rate (‘short-run R*’) or the natural rate (‘long-run R* or ‘long-run neutral
rate’). The terms are often used interchangeably but, though closely related,
the two underlying concepts originate from different types of economic models
and the distinction is important at the current juncture.

The natural rate of interest, or long-run R*, originates from the literature
on economic growth. We define it as the riskless return that equates the
demand and supply of savings in the long-run equilibrium, absent any
shocks. Models in this literature link the natural rate to slow-moving variables,
like demographic characteristics of the population (e.g. fertility rate, life
expectancy), income inequality, and productivity growth (Platzer and Peruffo
2022). As stated in the definition, the natural rate of interest is itself slow-
moving and is not impacted by temporary shocks.

Figure 2 Natural versus neutral rate of interest
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In contrast, the neutral rate, or short-run R*, originates from New Keynesian DSGE models and mimics the real interest rate that would
prevail in an economy without nominal rigidities. Central banks use such hypothetical interest rate as benchmark to eliminate inefficiencies
caused by the nominal rigidities. Some economic shocks can move this benchmark around temporarily. That's why the neutral rate can exhibit

significant short-run movements.

It is helpful to think about the neutral rate as fluctuating around the natural rate in a stationary manner. Figure 2 illustrates this by plotting the neutral
rate estimate from the Laubach-Williams model along its long-run trend. While small in recent years, the difference between the neutral rate and its
long-run trend (measuring the natural rate) was sizeable during several episodes.

UcmouHuk: Platzer, Tietz and Lindé (2022) Natural versus neutral rate of interest: Parsing disagreement about future short-term interest rates
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Box 1

Alternative definitions of the neutral rate

The common use of several different concepts of the neutral rate is sometimes a source of
confusion. At any given time, there can be material quantitative disparities between different
measures of the neutral rate. Definitions differ mainly with respect to the horizon over which
they are consistent with a zero output gap. There are at least two commonly used horizons:

e Contemporaneous: This is the rate of interest that would ensure a zero output gap in
every period. This concept was popularized by Woodford (2003). It is more useful as an
indicator of the policy rate that is warranted by current economic conditions, rather than
as a benchmark against which to gauge the degree of policy stimulus.

e Medium- to long-run: This is the rate of interest that should prevail after the effects of
business cycle shocks have dissipated. This concept of the neutral rate would be
influenced by medium- to longer-term forces such as demographic change. Deviations of
the actual policy rate from this measure of neutral gauge the stance of monetary policy.

At the current juncture, cyclical headwinds would cause the contemporaneous measure to be
well below the medium- to long-run measure. As a longer-run anchor for the policy rate, the
medium- to long-run concept of neutral is most relevant.

UcmouHuk: Mendes (2014) The Neutral Rate of Interest in Canada
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Figure 1. Neutral interest rate in the short and long term
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UcmoyHuk: Seim (2024) Neutral interest rate — meaning, limitations and assessment
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Figure 1: Long-run global savings and investment
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Mctounuk: Mendes (2014) The Neutral Rate of Interest in Canada

Figure 2: Savings and investment at the world real interest rate
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Simple DSGE routine

Non-linear model:

E.D(x¢_1, %, X¢11,6; 8) =0

xS =W(xe; 0) + Z,(0)ey

Steady state of non-linear model:

E,®(x % % 0; ) =0

Solution of non-linear model:

Xt = c/5(3615—1»515 6)

Linearization:

5C\t=xt—x

Linearized model:

A(0)x, = B(8) + C(0)X;_4
+ D(O)E X1 + 2(0)e;

G(0)x"* = H(0)%, + ] (0)e,

Solution of linearized model:

2, = Y(0) + 2(0)%,_ + '(0)e,
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“Neutral”
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CrtaBKa EctectBeHHas (Natural, 7) HeutpanbHas (Neutral, r*)

TeKkyLwnn ypoBeHb B rMNOTETUYECKON  [MNOTETUYECKUN TEKYLLNN YPOBEHD,

9KOHOMUKE C rTMBKMMN LLeHaMU KOTOPbIW HE YCKOPAS U He 3amMeasnsn

KpaTtkocpo4uHas
6bl MHGNALMIO

YpoBeHb B rMBKMX LieHaX Ha YpoBeHbL COOTBETCTBYHOLLEN

OONrocpo4YHOM ropusoHTe, Koraga TPaeKTopuKn, KOTOPbIN YCTAHOBUTCA B

3aTyxaroT BCe LLOKMU OONroCpPOYHOM NepcrnekTnee

Jonrocpo4yHasn

B pamkax CTPYKTYpHbIX MoAenemn c [TonyCTpYyKTYpHLIE MOAEeNu,

«OTKITIOYEHUEM» HOMUHATBbHbIX MHOroMepHble U OQHOMEPHbIE

XXEeCTKOCTeU douneTpbl, MOgENU LEHOOBPa3oBaHNSA
aKTUBOB
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HaukaTop OernoBoro uukna

UK HanpaeneHHOCTU\CTeNEeH
xectkoctn OKIT

>| SR Neutral

OpueHTup ontumansHom OKIT

[1onrocpoYHbIN OPUEHTUP —

>| SR Natural

KOMMYHUKaUUS 1 KannbposBka
Moaeneu

>| LR Neutral (= Natural)
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UecmouHuk: baHk Poccuu (2025) Paccmasrnsem yepmal U 36630b1 Had r u y: OueHka HeHabnodaembix nepemeHHbIx s Poccuu
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UcmoyHuk: FRBNY DSGE Team (2016) Measures and Policy Applications of the Equilibrium Neutral Real Interest Rate
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 HoBble gaHHbIe
* OuHpbIHKM = Asset Pricing Approach

« bonee cnoxHble cneundukaunm steady state
* OLG, (semi-)endogenous growth, risk premium
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CrtaBka Bbinyck

B CTpyKTypHble  E[lonycTpykTypHble B HecTpykTypHble EAPT B CTpYKTYypHble  BTIONYyCTPYKTYpHble B HeCTpYKTypHble

YacTtoTa ncnonb3oBaHns pasnnyHbiX TUNOB MoAesien Ans oueHKM NoTeHUManbHbIX BennynH Ha ocHoBe otyetoB ECB, FED, Bank of Canada, Bank of Chile, Bank of
Japan, Reserve Bank of Australia, Norges Bank, Riksbank
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MoTeHUuManbHbIN BbINYCK U

CTpPYKTYpHble NnoaxoAabl

MonycTpyKkTyp

Hble noaxoabl

HEWTPanLHas cTaBka MHoromepHbie HecTpykTypHble APT
(y-star u r-star) NC growth NK DSGE MosyCTPYKTYpPHbIE YactnyHoe paBHoBecue noaxopabl
¢unbTpbI
lMepmaHeHTHble (y4uTbIBaOT BKNag
KpatkocpouHbie TOMbKO NEPMaHEHTHbIX LLOKOB) BQ SVAR
(r=0) cTaBka, r'P_t, n Bbinyck, y*P_t, kak
NPOKCK

YCnoBHbIf NPOrHO3 OLueHKM nony4yeHHble ¢ VAR, UCM,

CpenHecpoyHble CraBka COOTBETCTBYIOLLAs TEKYLLEN COOTBETCTRYIOWIMX KPATKOCPOUHBIX OTcunbpoBaHHbIe TPEKTOPUM| NOACTaHOBKOW TPEHAOBBIX YacTOTHbIE U
(T~ 3-5 ner) NPOV3BOANTENBLHOCTU KanuTana y BeANuMH TpeHaoB 3HaYEeHU 3K30TEeHHbIX 9KOHOMETPUYECKN
nepemMeHHbIX e huUnbTPSI
OLueHKM nony4yeHHble ¢
NoACTaHOBKOW JOSNTOCPOYHbIX
o DTSM:
Hdonrocpo4Hbie CrtaBka cooTBETCTBYHOLLAA Steady state Steady state (ecnv ecTb) NMPOrHO3HbIX 3HAYEHWN DGGT eCTj_:\gTS:ngi:H':ﬁm
(> 10 neT) npon3BoANTENBHOCTM KanuTana Ha BGP y y 3K30rEeHHbIX NePEMEHHbIX, A A
KOPOTKUX CTaBOK
nmbo nx ncropmyeckne
cpegHue (backward looking)
CTpyKTypHble noaxoAbl [MonycTpyKkTypHble noaxoAbl
EcTtecTBeHHbIe BbINYCK U CTaBKa MHoromepHble HecTpyKkTypHble APT
(y-bar wu r-bar) NC growth NK DSGE NMONYCTPYKTYPHbIE YacTtMyHoe paBHOBecue noaxopabl

unbTpLI

KpaTtkocpo4Hble
(r=0)

KoHTpdhaktndeckme y_tun r_t npu
OTCYTCTBUM HOMUHASbHBIX
XécTkocTen, y-bar_t, r-bar_t

CpegHecpoyHble
(T ~ 3-5 ner)

YCnoBHbIV NPOrHo3
COOTBETCTBYIOLLUX KPAaTKOCPOUHbIX
BEANYMH

[JonrocpoyHbie
(> 10 neT)

Steady state
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MaKpo3KoHOMMUYECKHUI1 onpoc

2021 2022 2023 2024

NemoyHuk: BaHk Poccuu

baHK Poccum

2019

2020

2021

2022

2023

2024
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MeTtoponorus
1) [OuHamuka «umkna» cneunduumpoBsaHa Ha 6basze New Keynesian model of SOE

2) W3meHeHus OIoopKeTHOW NONMUTUKA UMMNNIEMEHTUPOBAHBLI Yepes3 ANHAMUKY pasHuULbl M/ay
paBHOBECHOW LileHOM Ha HedOTb U LEHOM OTCeYEHUd, yCTaHOBNEHHON B paMkax bl

Pe3ynkTraTtbl OLLEHKMU

1) [OwnarHoctupyetcs pocT r* ¢ Hadana 2022 r. Ha 0.6 n.n. go ypoBHA 2.3% rogoBblX 3a CHET YCKOPEHUS
TpeHgoBoro pocta BBl ¢ 1.5% no 2.3%

2) BbiBog 0 pocTe r* n yckopeHum TpeHgosoro pocta BBI1 ycTtonumB K anpmvopHbIM pacnpegeneHnsam
ypaBHEHNA OVHAMUKU I*; NBAMEHEHNAM B «DIOKETHOM rpaBusie»; U3SMeHeHMo cneumndmkaumnm
MOAENN B YacTu TPEHOOB YCITIOBUIM TOProBIn, pUCK-NPEMNKU, peanbHOro o0bMeHHOro Kypca

3) POCT U€eHbI OTCEYEHUS B paMKax BrogXeTHOro npasumna npuBoanT K bonee cUnbHOMY POCTY OLEHKU
r* (Ha 0.7 n.n), HO OO TOro e ypoBH4, 4TO U B baseline model: 2.3%

4) [aHHble He MH(OPMATMBHbLI B OTHOLLEHWM KNKOYEBLIX NapaMeTpoOB ypaBHEHUS ™
« [lpuxoantbcsa nonaraTbCA Ha anpuopHbIe 3HaHNA (= NPOLLUNble UCCeaoBaHUs)



N3HavanbHaa mogensb (1)

BbII'IyCK B OTe4eCTBEeHHOU 3KOHOMMUKE:
obs

. Yt L Vi + Vi
Ye =YVt-1 T 9t + Eyrp
gt = 9t—1 T &gt N -
Vi = ay,lyt\—_i +a, 1t + ar,lr:1 + aqut + aq,lzl-:{ + A¢orloty + Aportote—q + Eyt
UHdbnauua B oTe4eCTBEHHOU 3KOHOMMUKeE:
T[gbs _ 7_L_tfar,obs =TT,
T, = bn,lﬁt\—_i + by57t + bAqACIt + bAq,lACIt—l + Ex ¢

PeanbHas npoueHTHasa CTaBKa B oTe4YeCTBEeHHOU 3KOHOMMUKE:
=17 +17
1t =049: +07(gst +7D; + 7D:)
7= prrezy + (U= p) (vaTle + vy 72) + €5

NMpemusa 3a cyBepeHHbIN PUCK:
obs

rpe =Tpr + 1p;
by = TPr—1
Dt = PrpTPt—1 T Erpt
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N3HavanbHaga mogernsb (Il)

YcnoBus ToproBnu:
tot?PS = tot, + tot,
tot, = tot,_4
tot, = prortoti_1 + Eqpry

PeanbHbI 0OOMEHHbIU KypC:
obs

) CIt* =q; + q;
dt = qt-1 T 9qt T Eq* ¢
9qt = Y9qt-1 T €gq.t
qt = 01q¢—1 + OrpTPy + Orortots + &5t

BbII'IyCK B 3apy6e)|<H017| JKOHOMMUKe.
obs

Yit = Y;,t + Vst
Ve = Yre-1 T Gre T Eyne
grt = 9fe-1 T Egpt
Vit = AfYri—1t €57t



CnnUCoK N3MeHeHun B Mmoaenu

1)

TpeHOoBbIN POCT 3apybexxHOro Bbinycka (gy ;)
. BMeCTO OUEHKM BHYTPU MOLENU — UCMOSIb3yeEM OLHOCTOPOHHME oueHKM n3 mogenu Laubach-Williams
. B mogndpukauyum LW (2023) yuntbiBaeTCA pOCT BOMATUITLHOCTY LLOKOB BO Bpems Covid

YpaBHeHue Onsa peanbHOW HENTpanbHOW NPOLEHTHOW CTaBku (17)

. OueHuBaeMble nNapamMeTpbl ypaBHEHNA ANHAMUKN 1 crieumnduumpoBaHbl Ha OCHOBE MoJesien Manon OTKPbITON
9KOHOMMUKM C coBepLUeHHoM MobunbHOCTLIO KanuTtana (Gali and Monacelli, 2005; Zhang et al., 2021):

P =0,9:+ (0 —0,) (gf,t + 7P, + z£O™MOM) rae o, — KOMGMHALMS CTPYKTYPHBIX NapaMeTpoB (3MacTUYHOCTb
MEXBPEM. 3aMELLEHNS g, dNAaCTUYHOCTb NpeanoXkeHus Tpyaa no puily, napaMmeTp OTKPbITOCTU SKOHOMUKMN)

. [o6GaBunu naTteHTHY NnepeMeHHyo (z°"M°"  ogHOCTOPOHHME oueHKn 13 mogenu LW), oTpaxatoLyto
obLiemmpoBble HeHabnogaemMble hakToOpbl CHUXKEHUS 17

YpaBHeEHNE QMHaAMUKK pa3pbliBa pearibHoro obmMeHHoro kypca (4;)

. Hobasunn gndpdepeHunan % craBok (noruka UIP)

. [pyras 4yacTb AMHAMUKM Kypca No-npexHemMy CBsidaHa C pa3pbliBOM YCII0BUM TOProein (= LeH Ha HeddTb)

. B nepcnektuBe MoXHO 6yaet oueHuTb (TVP) cteneHb MOBMNBLHOCTM KanuTana

[Mpoyne nameHeHms

. AR(2) B ypaBHeHMM pa3pbiBa BbiMyCcKa B OTE4ECTBEHHOW SKOHOMUKE

. CneundouumpoBanu npasusno Tennopa Ang HOMUHaNbLHOM (a He pearbHOW) oTeyecTBEHHOW % CTaBKM

. KannbpoBka napameTpoB, anpuopHble pacnpeneneHmss — ¢ onopoun Ha oueHkn n3 QPM n DSGE-moaenen
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bbino

BblnyCK B OTe‘-IeCTBeHHOﬁ JKOHOMMUKe:
obs

YE =yt
Yt =Vt-1t e t &y
gt = Ge-1+ &gt N
Yt = Aya1Yi-1 T ATt + Qrai—1 + aqqe + Ag1qc—1 + Arorl0ty + Aporat0ti—g + &5
UHdnauma B ote4ecTBEHHON 3KOHOMMUKeE:
T[?bs _ 7_L_é“ar,obs — ﬁ;
Ty = by Te_1 + by Vi + bpgAqs + bpag10qe—1 + €7

PeanbHas npoLueHTHasd CTaBKa B oTe4yeCTBEHHOU 3KOHOMMKe:
=17 + 7%
1t =049t + 07(gy + TP: + 7D:)
7o = prrisy + (1 — p) (VT + vy 92 ) + €71

Npemusa 3a cyBepeHHbIN PUCK:
obs

rpy =Tpr + 7P
TPt = TPt-1
7Dt = PrpTPe—1 + Emp e
YcnoBusa Toproenu:
tot?Ps = tot, + tot,
tot, = tot,_;
tot, = prortoli_1 + €y

CTano
Bbinyck B oTe4eCTBEHHOW 3KOHOMMKeE:
yoPs =y + 9,

Vi =Vi-1 T et Eyp
gt = ge-1+ &gt N
Yt = Ay1Ye—1 T Ay2YVe—2 + QT + Qg + Qo L0ty + €5 ¢

UHdnauna B ote4eCTBEHHON 3KOHOMMUKe:
T[?bs _ 7_l_tfar,obs — ﬁ;

T, = (1 - bn,1)ﬂf + bn,lnt—l + by57t + bAqACIt + &7 ¢

PeanbHas npoueHTHasa cTaBKa B OTe4eCTBEHHOW 3KOHOMMUKe:
re=17 +1%
¢ = 0age + (0 = 00)(gge + 7P + 2£7M)
=1l —m¢
NMpemusa 3a cyBepeHHbIN PUCK:
obs

rpe . =Tpe +7D;
TPt = TDe—1
Dy = Prpfﬁ—? + &t
YcnoBusi TOproBnu:
tot?s = tot, + tot,
tot, = tot;_,
tot, = prortoli_1 + &gy
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bbino
PeanbHbI OOMEHHbLIN KypC:
a?” = q; + q;

9t = qr-1+ gqr + &gt
9qt = YGqt-1t ggq,t
qr = 61qr—1 + 8rpTPDr + 8pprtot + &5

Bbinyck B 3apy6eXXHOU 3KOHOMMUKeE:
obs

Vit =Yre t Vst
Vit =Yre-1t re + Eyit
grt = 9ft-1F Egpt
37;} = afy’f,‘ti + Eyrt

Crtano

PeanbHbI OOMEHHbLIN KypcC:

qe = 61q¢—1 + 5r(ff7 — T+ fﬁt) + O¢ortOty + €5

Bbinyck B 3apy6eXXHOU 3KOHOMMUKeE:
obs

9rt = Ift
grt = 9Gri-1T &gt

JlateHTHBbIN haKTOp:

CO'fanTl,ObS _ common
t = Zt
Ztcommon = ZtCiﬂl?’lmOn + Szcommon’t

HomuHanbHas npoueHTHasA CTaBKa B OTeé4. IKOHOMMUKe:
.Obs _ sx T~
Iy =1 + 1t
it = pile—1 + (1 — pi)()/n'ff{ + Vyﬁ) + &t

MH(bﬂﬂLWIOHHbIe OXUOAHUA B OTEYeCTBEHHOW 3KOHOMMKeE:

e,obs tar,obs _ —e

e _ 3 _
Ty = PreTi_q T €z

Pa3pbIB peanbHOW NPOLEHTHON CTaBKU 3a pybexxoMm:
obs __ _.*%0bs _
Trt it T Trt

T = Prff'f,t—1 + €77t
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