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“One need Is te better way: to track the
deviauon' ofi GIDR frem' petential eutpul
I real time.”

Chalrman Bernanke, June 10 2008



NAIRU Estimates Come From
Estimating Phillips Curves

I3 theeny: there 1S a level of unemployment ana
any time: unempleyment IS helow: that Ievel
INfiatieRLIS IACreasing

Any time Inflationis;anoeve: that levelit Is
decreasing

S0) leok at a scatter plot of Infiation and
Unemployment and Rew It Is trending and It
shieuldl be easy o) spot: this, PeInt...

RIght?
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Phillips Curve 1954-1996, 2001-2007
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... OK... Good Luck With That...



Actually: Phillips Curve Story. Is a
Geod Deal Vore Complicated

You have nflatienany expectatiens shifting
the intercept wWith leng (and variable?)
felofs

Seme have argued that the'rate off chiange

I UREmMployment: alse plays a rele in
determining the' inflatien rate

Pernaps woerst off all; the: NAITRU niay net
Sit: still leng eneugh! tor take: 1ts picture

V1S 5 ara oy aVioving largern




The Moeving Target

Perrny (1970) demographics affect NAIRU

Gorden: has had NATRU sArfits 1 nis: text
Pook PC for tWwo) decades: at least

Abrahami (1987) had stiggested that the
NAIRUWas! prehably Iower in: the: 1960s
thaniin the 1970s and 19605

Lots of Johnie-come-latelies (Ball and
Mankiw: 2002, Cohen, Dickens anad Pesen
2001, Steck 2001, Gerdon 1997 &1998)



How! to track It?

Initially’ Perry Just did demographic adjustment

When it leoked like the 60s wWere Very different
firom the 70s andi 80s (andi supply shecks
WEren't eneugi terexplain it) people: put dummy/.
Vﬁrfiables connected by trends In for the ene big
St

Wheni it seemed! in the 90s that Isiwas; drepping
again; people adopted mele sophisticated Ways
1o Identiy: TV-NAIRU (trend-hreaks, non-linear
trends, Kalman filters)r (Staiger, Steck ana
Watsen (1997) and Gordon (1997,1998) and
Steck and Watson| (1999))



Preblem is, It /s Hard te Hit a
Meving Target

Stalger, Stock and Watsen (1997)
conclude that results have: suchilarge
standald enrors and are se lacking 1n
[eRUSHNESS thal they’ are net Very: Usefiul
o policy:

One: could diraw the: same: conclusion
companng Gorden's (1997 wWage-price
and price-price NAIRUS.



Time to Look Elsewhere for
Guidance

here Is toe much going on in: Phillips Curve: to
ieliailerestimate: a time vanying NAIRU

Need to ook elsewhere for Information

o the extent that vanying NAIRU refiects changes
I the efficiency, ofi the laboer market It 1s nattral te
0K 10/ Indicaters: ofi 12 market efficiency.

Ohbyvieus one Is Vacancy-Unemployment
elationship

I’ goIng terargue that that relationship: holds real
pPremise for giving us much better infernmation
apbout the location of the NAIRU when we: jointly,
estimate a Phillips and Beveridge curves.



Can We Findl \/acancies?

US enly recently: started regulary. collecting Vacamncy.
data.

IHOWEVer, there s/ a long Seres, on newspaper help:
wanted advertising that canl be matched at times with

actual vacaney/ surveys.

Zargoerski (1998)) leoks faidy: carefully: at these data and
concludes; that except for a scale adjustment: they: track
actiialfvacancies Very: closely uprter 1994.

Semetime hetween 1994 and 2004 whenr USystarts
collecting JOLTS data Internet makes newspaper nelp-
wanted ads’ elselete. My sense Is that It'Is reliable up: till
at least 1997, but useless hy: 1999
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Beveridge Curve 1954-1996, 2001-2007
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IS, There a Beveridge Curve?

PIcture seems o) show: Righ=firegquency.
moevement aleng a curve with the: curve
SHIfting at lewW: fregueney

MUchless chiaetic thian Phillips: cure

Bt te Use It to nelprestimate the NAIRU
We need a theorny/ relating these
moevements te: mevements, in the NAIRU.



TFheory and Estimation

Paper presents a continueus time matching
moedel derived firom Blanchard andl Diamoend
(19892 anai o).

Use It to denve a speciiication fie) the: Beveridge

curve In([Z-ul/u)=A(t) + b in(v/u);

x A(T) varies at lew: freguency: ser need way. te filter i
QUL to estimate b

a Use three different methods
Difference
Eilter
Estimate only on stable time perods



In((1-u)/u)

Two Examples of

Filtered Model 25Q MA
Rsq =0.97, b=0.53

In((1-u)/u)

Model Fit

First Difference Model, no const
Rsq = 0.902, b = 0.542

I I I

- In(v/age ad;. u)

The sample period used : 1954-1996, 2001-2007



Table 1: Alternative Estimates of The Vacancy-Unemployment Relationship

First Filtered (two sided
Difference MA) Stable Time Periods

1958 1975 2001
With No 9Q 17Q 25Q Q3- Q2- Q1-
Const Const | windo windo windo | 1968 1985 2007

ant ant \'4 W W Q4 Q4 Q2

Ace - b 052 052 051 052 052 051 054 057
ge " | OLS

adjus se 0.02 002 0.01 001 001 001 001 0.01

U ted b 046 | 046 046 050 050 050 053  0.57
nem IV

ploym 0.03 | 0.03 | 0,02 001 001 001 001 0.01

ent Se

oL b 050 050 049 052 052 053 055 0.55

Se 0.02 002 0.02 001 0.01 001 0.01 0.01

Unem b 046 | 046 044 049 050 052 054 0.55
ploym IV

ent Se 0.03 | 0.03 ‘ 0.02 001 0.01 001 0.01 0.01

Note: The regressions using first differenced data use both the JOLTS and Help-Wanted Index;
The regressions using filtered data use only the Help - Wanted Index data from 1955Q1-
1996Q4; Stable Time Periods - 1958Q3-1968Q4 and 2001Q1-2007Q2 - Help - Wanted Index,
2001Q1-2007Q2 - JOLTS

The instrumental variables used are 4 lags of the unemployment rate



How do We ldentify: NAIRU?

TFheory In paper divides mevements in the
NAIRUNRte twe parts

s Shifits I the efficiency. of the matching
PrecEess and the ameunt ofF churming akiect
the position of the Beverdge curve

s [[he excess ofi Jelhs 1o, Workers: i eguiliorum
determines where on the Beveridge Curve the
NAIRU Is



Determination of NAIRU from
Beveridge Curve
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How: Do the Twoe Factors Move?

Mest stories one Weulditell alnouit Wiy the
Beverdge curve woeuld move weuldi sugeest that
EXCEess vVacancles woeulal shift asiwell

x [fiincreased unempleyment cempensation IeWers
searchi intensity’ It prokally alserincreases the Wage
employers have te; pay’ and thus reduce lanor demand

s |ff declinmng lakor rents nmean less walt Unemployment
for RIghiWage |els employers are also paying Iess; for
WOorkers andl can expand employment relative tos the
lalbor force



Medell Specification

I the' empircal werk I assume: a siniple’ deterministic
relationship hetween the Unehsernved driver of the
NAIRUFand boeth the poesitien ofi the Beverdge curve anad

equilioriun excess: vacancies.

| invert the relationsnip, inearize it and endruj Witk the
fellewingl eguations te e estimated! via: Kalman filter;
with NAIRUFthe Unoekserved state varnanle.

The twey eguations are
m PC:
m= 15 + a(NAIRU, — U,) + Stpply: Shock Dummies; +e;

s BC:
In([1-u]/u)= b + ¢ NAIRU; + d In(v/u,) + z,



Beveridge Curve - Phillips Curve TV NAIRU
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Beveridge Curve - Wage-Price Phillips Curve TV
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Phillips
Curve

NAIRU-U

Post 2001

Beveridge
Curve

Constant

NAIRU
In(v/u)

Wage-Price

CPI Phillips CPI Phillips Phillips
Curve Curve Curve
1956q1- 1956q1- 1958q1-
199794 200794 199794
Coef SE Coef SE Coef SE
0.39 0.10 033 0.09 0.13 0.14
-0.36 0.27
393 001 391 0.01 393 0.01
-994 0.11 -991 0.10 -994 0.10
0.51 0.00 0.50 0.00 .50 0.00

Wage-Price
Phillips
Curve

1956q1-
2007q4

Coef SE
0.29 0.14

-1.68 0.44

3.91
“9r91
0.50

0.01
0.10
0.00

All Equations have 4 lags of inflation and dummy variables for 1970s-1980s except
58-97 Wage-Price which has 12 lags supply shocks (same specification as ADP 2001)



What Should! You Believe About
What | Just Showed You?

Divide: the Knewledge: off the: NAIRUNnte thiree: parts
a When the fluctuations are taking place
s Magnitude off the fluctuations
x Mean aneundwhich they: are fluctuating

Beveridge cunve estimates; gives you lots of information
aout the first

a Moevements in the BC easy to see
s Question remains aboeuit how: 45 degree line moeves withl BC

I yeu believe in a vertical lenag-run Phillips: cunve you
already know! the 3/ (becatiser the mean of thier NAIRU
Series must egual the mean ofi actuall inflation: ever Iong

PENOAES of tiIme)

That leaves the 279 about which there is still quite a bit
off uncertainty that I haven't sorted out.



Beveridge Curve - Phillips Curve TV NAIRU

Post 2000 wage and price
NAIRUs diverge due to
different corrections for
JOLTS
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