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Phillips Curve revisited

p relationship between inflation and the deviation of unemployment from
natural rate

p natural rate: long run real equilibrium determined by structural
characteristics of labour and product markets

p for monetary policy a short run concept should be the main focus

p short run concept: NAIRU (non-accelerating inflation rate of
unemployment) or NIRU (non-inflationary rate of unemployment)

p variability in the short run NAIRU/NIRU contains information on future
inflationary pressure

p NAIRU/NIRU is therefore of interest for central banks that target a
stable price level



p nowadays: Phillips curve is described as short run relationship between
any measure of real activity and inflation

p especially output and unemployment figures get heavily revised and
real time estimates are often flawed (end point estimates problem)

p empirically, other measures of excess demand perform better as
leading indicators of inflation

p Stock and Watson (1999): rate of capacity utilisation (CU) is a quite
reliable indicator



p therefore, an estimate of the NIRCU (non-inflationary rate of capacity
utilisation) would be desirable

p but the NIRCU is a theoretical concept and not observable in empirical
macro data

p traditional approaches:

p long term average of capacity utilisation, i.e. assumed constant over
time
p but due to structural changes in manufacturing sector, the natural

rate is rather expected to be time varying

p statistical methods like the Kalman filter
p but strong priors are imposed on smoothness of trend or cycle



Focus of this chapter

p Offering a NIRCU measure that is

p available in real time on quarterly basis and directly observable
p not subject to revisions
p based on the theoretical idea of the NIRCU which reflects the CU

consistent with stable price level
p not subject to end-point adjustments or priors on the smoothness

of trend or cycle
p considering heterogeneity at firm level
p time varying



Data

p KOF Swiss Economic Institute’s quarterly business tendency survey in
Swiss manufacturing industry

p 1985 − 2009 : 111, 110 observations in an unbalanced panel

p firms are asked whether their selling prices

p have been changed in the previous three months (Priceit )
will be changed in the following three months (Et(Pricei,t+1))

p answering options: increase (+1), decrease (−1) or unchanged
(0)

p firms are asked to quantify their capacity utilisation in % from a range of
50 % to 110 % in five percent steps

p investment gap: the technical capacities in your firm are: more than
sufficient (+1), sufficient (0), not sufficient (−1)



About the investment gap

p measures the pressure to invest

p identify firms that run at high (low) capacity because of a need to adjust
capital stock

p firms that report that their technical capacities are not (more than)
sufficient should not determine the NIRCU even though they might keep
prices unchanged

p their utilisation rate may be systematically biased by a positive
(negative) investment gap (Caballero et al., 1995)



The distribution of capacity utilisation rates across firms shows
quite some heterogeneity
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Figure: we choose as an example one point in time, 2003Q1



p for the NIRCU, we employ the theoretical requirement that the
non-accelerating inflation rate is associated with a stable steady state of
prices

p hence, firms operating at their NIRCU should not feel any pressure to
adjust prices

p therefore our NIRCU is associated with no current change in prices and
no expected change in prices and a zero investment gap

p we directly link the firm-specific price adjustments or expected price
adjustments to the rate of capacity utilisation



The distribution of capacity utilisation rates across firms, but
only those firms that have a zero investment gap and
responded that they leave their selling prices unchanged in the
previous quarter and do not expect to change prices (2003Q1)
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The NIRCU based on Micro Data
p bottom-up approach: first we construct a firm-specific NIRCU at

firm-level, then we aggregate up to obtain a macro level NIRCU

p CU of firm i that is consistent with no price adjustments of firm i in
quarter t :

NIRCUit = (Utilisationit | Priceit = 0, Et(Pricei,t+1) = 0, Investment Gap = 0.)

p we then weight the utilisation rates by firm size with the number of
employees in firm i (employeeit )

p we furthermore define an indicator variable NRit which is one if firm i at
time t is at its natural rate and zero otherwise



p the sum of all employees in all firms which currently operate at the
natural level is then

MaxweightNIRCUt =
∑

i

employeeit ∗ NRit .

p we then weight the firms which operate at their natural rate with their
respective firm size to obtain the macro level NIRCU

NIRCUt =
∑

i

employeeit ∗ NIRCUit

MaxweightNIRCUt
.



we similarly derive the current CU in the economy at the macro
level:

CUt =
∑

i

employeeit ∗ Utilisationit

MaxweightCUt

with
MaxweightCUt =

∑
i

employeeit

and finally obtain a time series for the capacity utilisation gap:

GapCUt = CUt − NIRCUt
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Figure: Capacity utilisation rates, dashed line average utilisation rate
CUt , solid line NIRCUt , not seasonally adjusted. Source: KOF
Manufacturing Business Tendency Survey.



Phillips Curve Estimates
p estimation of a NIRCU is only an advantage if it is at least as good as

other indicators for inflationary pressure

p we test the informational content by including the NIRCU in a Phillips
curve regression

p we compare the NIRCU with a measure for the capacity utilisation gap,
where the NIRCU is assumed to be equal to the long-term average of
capacity utilisation rates, measures for the output gap and unit labor
costs

p hybrid Phillips curve with a forward and a backward looking component

πt = λGapt + γf Et{πt+1} + γbπt−1



p we follow Gali and Gertler (1999) and employ GMM

p as instruments, we use
p three lags of the inflation rate
p two lags of import price index
p lagged output gap
p lagged real wage growth
p the spread between the 3-month LIBOR and the Swiss 10-year

government bond yield
p lagged output gap in real time (Dufour et al. (2006))



Table: GMM parameter estimates, 1985Q1-2009Q4

(1) (2) (3) (4) (5)
Et [πt+1]

GMM 0.40*** 0.48*** 0.48*** 0.50*** 0.48***
(0.04) (0.04) (0.05) (0.03) (0.04)

πt−1 0.60*** 0.52*** 0.53*** 0.51*** 0.52***
(0.03) (0.03) (0.04) (0.03) (0.03)

GapCUt 0.09***
(0.03)

GapAvgCUt 0.01
(0.02)

GapGDPt -0.01
(0.03)

ULCt 0.00
(0.00)

GapGDPHPt 0.02
(0.02)

Constant -0.02 -0.02 -0.02 -0.03 -0.02
(0.02) (0.02) (0.02) (0.02) (0.03)

Observations 97 97 97 97 97
Hansen J-Stat 0.04 0.06 0.08 0.06 0.05
p-value Hansen (0.31) (0.11) (0.06) (0.10) (0.15)
p-value AR 0.95 0.80 0.79 0.71 0.78
p-value AR-K 0.92 0.53 0.61 0.78 0.96



Table: OLS parameter estimates, 1990Q1-2009Q4

(1) (2) (3) (4) (5)
Et [πt+1]

Forec 0.52*** 0.39** 0.49*** 0.45*** 0.50**
(0.17) (0.18) (0.18) (0.16) (0.20)

πt−1 0.63*** 0.70*** 0.63*** 0.67*** 0.61***
(0.11) (0.11) (0.11) (0.09) (0.13)

GapCUt 0.19***
(0.06)

GapAvgCUt 0.09
(0.07)

GapGDPt -0.18***
(0.06)

ULCt 0.00
(0.01)

GapGDPHPt 0.13**
(0.06)

Constant -0.31** -0.20 -0.26* -0.27* -0.25
(0.13) (0.15) (0.14) (0.15) (0.17)

Observations 80 80 80 80 80
F-Statistic 403.12 342.38 393.88 328.23 359.20
R2 0.94 0.93 0.94 0.93 0.93



Table: GMM estimates in first differences, 1985Q2-2009Q4

(1) (2) (3) (4) (5)
∆Et [πt+1]

GMM 0.33*** 0.40*** 0.37*** 0.44*** 0.37**
(0.11) (0.10) (0.14) (0.09) (0.14)

∆πt−1 0.32*** 0.32*** 0.33*** 0.32*** 0.31***
(0.06) (0.05) (0.05) (0.05) (0.05)

∆GapCUt 0.15***
(0.05)

∆GapAvgCUt 0.06
(0.07)

∆GapGDPt -0.10
(0.13)

∆ULCt 0.00
(0.01)

∆GapGDPHPt 0.12
(0.10)

Constant 0.00 0.00 -0.00 -0.00 0.00
(0.03) (0.03) (0.03) (0.03) (0.03)

Observations 96 96 96 96 96
Hansen J-Stat 0.05 0.06 0.06 0.06 0.05
p-value Hansen (0.17) (0.14) (0.12) (0.13) (0.22)
p-value AR 0.60 0.59 0.65 0.60 0.78
p-value AR-K 0.98 0.99 0.60 0.94 0.68



Table: OLS parameter estimates in first differences, 1990Q2-2009Q4

(1) (2) (3) (4) (5)
∆Et [πt+1]

Forec 1.13*** 1.25*** 1.20*** 1.19*** 1.20***
(0.22) (0.25) (0.25) (0.24) (0.25)

∆πt−1 0.04 0.02 0.03 0.03 0.03
(0.12) (0.12) (0.12) (0.11) (0.12)

∆GapCUt 0.13**
(0.06)

∆GapAvgCUt -0.07
(0.08)

∆GapGDPt -0.00
(0.13)

∆ULCt -0.00
(0.01)

∆GapGDPHPt -0.01
(0.10)

Constant -0.02 -0.02 -0.02 -0.02 -0.02
(0.04) (0.04) (0.04) (0.04) (0.04)

Observations 79 79 79 79 79
F-Statistic 17.06 13.97 13.74 13.75 13.74
R2 0.40 0.36 0.35 0.35 0.35



Conclusion

p we propose a straightforward method to derive an indicator of the
NIRCU

p we use firm level survey data on capacity utilisation and prices

p we see several advantages in this approach

p available in real time
p no revisions
p based on the theoretical idea of a natural rate
p firm level heterogeneity is considered
p time variability of the natural rate is considered
p no statistical methods for smoothing causing end point problems



p the application of our NIRCU to forecasting inflation shows that it
contains information on structural pressure on prices

p it outperforms other measures such as unit labor costs or the output gap

p results are robust to choice of methodology, measure of survey
expectations as well as measurement in levels or first differences



Thank you for your attention!
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