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New method to estimate the trend unemployment rate
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curvature — Duration structure of unemployment hazards

Duration-structure trend unemployment rate (DS-TUR)

@ The unemployment rate composed of the trend components of
time-varying parameters constituting the duration structure of
unemployment hazards and the trend inflows to unemployment

@ The identification of trend unemployment rate is achieved not only
from the trends in labor-force flows but also from the low-frequency
changes in the distribution of unemployment duration.
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Key findings

1. The DS-TUR exhibits a secular decline between 1980 and 2000, a slow
uptrend during the 2000s, and a decline between 2011 and 2019.

@ The slow uptrend during the 2000s reflects the secular rise in
long-term unemployment.

2. Without mismatch or the extension of Ul benefits considered, the
DS-TUR exhibits a rise and fall during 2007-2011.

3. The short-term component has trended down since 1980, while the
long-term component shows an uptrend between 2000-2011 — falling
frictional unemployment, rising structural unemployment.

4. The short-term unemployment-rate gap has a strong Phillips correlation
with the PCE inflation.
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Model: Duration structure of unemployment hazards

Unemployment-exit probability Duration profile of U-continuation probability

U. Continuation prob.

Curvature

1980 1985 1990 1995 2000 2005 2010 U. Duration

Laguerre function is used to model the nonlinear duration profile of
unemployment continuation probabilities.
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Model: Duration structure of unemployment hazards

1. Term structure of interest rates

Bo 1 Bo fo
f(r)= 1| B e7/* = | A fi
B2 (7/\)e™/A B2 f

2. Duration structure of unemployment hazards

xt(1) = Bor + Bree T 4 3o (12 — 7) /Ar)e” 1272 for 1+ < 12
Level Slope Curvature
= Bot + Bir, for 7 >12
N~~~
Level  Slope

Assumption: an individual's unemployment exit-probability does not change once
unemployed longer than one year (Kroft, Lange, and Notowidigdo, 2013).
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Data used in the analysis

Ut1 = number of people newly unemployed in month t (S.A.)
U?3 = number of people unemployed for 2-3 months

U}® = 4-6 months

UI12 = 7-12 months

U+ =

= more than 1 year

ye = (UL, UZ3, U%6 ul12 U13TY for t = 1976:M1 - 2019:M12
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Dynamic accounting identity: Ahn and Hamilton (2020)

Ut = w.

p(7) = exp[—exp(x(7))] for 7=1,2,3,..,

probability to stay unemployed next month of those unemployed for 7 month

P(k) = p(1)p(2)...p(k),
probability to stay unemployed for k consecutive months

U3 = [wP(1) + wP(2) Z[wp

1
U2 = Z[WP(k)], uBt = Z[WP
k=6

k=12

We have five unknown parameters, w, 5o, 51, B2, and A, which allows us to fit
the five data points, Ut, U?3, U*6 U712 U3+, exactly. 7724



State Space Model: Measurement equation
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State Space Model: Measurement equation

Pe(j) = pe—j+1(1)pt—j+2(2)-..pe (j)-

ry ~ N(O, R)
R 0 0 0 0
0O R2, 0 0 0
R=|0 0 R4s¢ 0 0
0
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State Space model: State equation

Assume driving variables evolve smoothly over time
o wr = w1+ €
o\ = )\H,t—l + Ei‘
® Bot = Bo,t—1 + 6?0
° Bt = Pre-1+¢!
® Bor = for-1+¢”
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State Space model: State equation

Let & be the vector (wt, A, Bot, Bit, Bot)’ and e =

=§t-1+ €
St =& t
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State Space Model
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Nonlinear state space model — Extended Kalman filter
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Estimates: level, slope and curvature

Level
—— Slope
0.8+ |= = Curvature

Figure: Estimates of level, slope and curvature with the value of A\; = 1.94
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Estimates: factor loadings, inflows, and A

Level — Slope —Curvature] h
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Monthly unemployment-continuation probabilities

== -p(1)
—p@)
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------ p(12)
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Figure: The model-implied monthly unemployment continuation probabilities by
duration of unemployment
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Duration-structure trend unemployment rate (DS-TUR)

Definition of DS-TUR The unemployment rate consisted only of the
trend components of (Wy|7, Bo ¢ T, B1,¢/T5 B2,¢7)" and the level of A7
@ Extract the trend components of the four parameters, and feed the

trends back into the accounting identity model to recover the trend
unemployment

@ Divide the trend unemployment by the trend labor force

Vh(D 7y e T ooy VTS VIRTESNS Vil
DS-TUR; = 100 x (T/)t|T Yy 1T (. 47T M| TH AMe—1 T t 47|T)
iy

where

" 51 /

i1 = [¢t|T’wt|T’ t|T? t|T]

1: a (5 x 1) vector of ones

h(-): the measurement equations without measurement errors.

16/24



Trend-cycle decomposition

Estimate the standard model for trend-cycle decomposition (specified in a
quarterly frequency) with a Bayesian method (Chan et al.(2019))

Assume that W, 1 follows an /(2) process. The trend component ¢y’ has a
time-varying growth rate, ug"

WoiT = Yq + ¢
~

trend  cycle

Trend w;" = ,uc"," + @Z);V_l
py = g1t el ~ N(0, (o})?)
= Awév = AT/J;V,:[ + 61‘:/)Vq.

CyCle C;V = (ﬁ{VC;V_l + ¢EVC;V_2 + 62/qa cq ~ N(O ( )2)

The same model is used to estimate the trends of other parameters.
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Trend estimates
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DS-TUR (1980-2019)
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The low-frequency variation in the distribution of unemployment duration
is used to identify the trend unemployment rate.
@ The persistent effects of structural changes in the labor markets (e.g.,
mismatch and extended Ul benefits) are captured by the long-term

trend unemployment.
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Duration components of DS-TUR

1985 1990 1995 2000 2005 2010 2015

Decline in short-term U. since 1980s — decreased frictional unemployment
Increase in long-term U. during 2000s — increased structural
unemployment
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Implications for the Phillips curve

Consider a simple Phillips curve model
Tq = Co + C18apq + CaTq—1 + C3Mg—2 + CaTg + CsTg_1 + &g

where 7z denotes the average 1-year-ahead inflation expectations from the
Michigan survey in quarter q.

Alternatively, also replace gap, with gap{, for j=1, 2.3, 4.6, 7.+, where
gap), = rul, — DS-TUR/,

Key results
@ The short-term unemployment rate gap has a strong Phillips
correlation with PCE inflation, while the Phillips correlation with the
aggregate gap is small.
@ Replacing the unemployment-rate gaps with the unemployment rates
by the duration, none of the Phillips correlation coefficients are

statistically significant.
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Implications for the Phillips curve

Table: Estimation results (2000:Q1-2019:Q4)

gap;  gapy  gapy®  gapy®  gapi®  gaplT  gapSPP
@ 030 022 031 028 025 028  -0.33
S.E. (0.33)  (0.32) (0.32) (0.31) (0.32) (0.33)  (0.33)
Gap 0.070F -1.32%%  _0.60** -0.46** -024%% 0071 -0.071%
S.E (0.037) (0.46)  (0.20)  (0.15) (0.088) (0.059)  (0.037)
Mot 0.99%%  0.02%% 0.00%* 0.89%* 0.01%* 1.026** 0.98**
1SE | (0.11) (0.11) (0.11) (0.11)  (0.11)  (0.10)  (0.11)
Ta—2 | -037%F -020%% -032%% -031%% -0.33** -038** -0.37**
S.E. (0.090) (0.091) (0.089) (0.088) (0.089) (0.092)  (0.091)
e 0.63%%  0.54%% 0.61%* 0.58%* 0.60%* 0.64%*  0.64%*
S.E (0.12)  (0.12) (0.12) (0.12) (0.12)  (0.12)  (0.12)
meL | 028%F  -0.23% -023%F 022%F _0.25%% -0.31%F 027
S.E. (0.14)  (0.14) (0.14) (0.13) (0.13)  (0.14)  (0.14)
Adj. RZ | 0.77 0.78 0.78 0.79 0.78 0.77 0.77
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Implications for the Phillips curve

Table: Estimation results (2000:Q1-2019:Q4)

rug rutl7 ru§'3 ru},'3 rucli'6 rug'+
Co -0.087 -0.24 0.075 0.058 0.056 -0.25
S.E. (0.34) (0.51) (0.38) (0.43) (0.30)  (0.33)
UR -0.048 0.0042 -0.26 -0.10 -0.086 -0.076
SE. (0.030) (0.23)  (0.20)  (0.16) (0.063) (0.050)
Tg—1 1.00*¥*  1.049*%* (0.99*%* 1.021** 1.00%* 1.010**
SE. (0.11)  (0.19)  (0.11)  (0.11)  (0.11)  (0.10)
Tg—2 -0.36*%*  -0.37** _0.34** _0.35%* _0.35%*% _(0.38%**
SE. (0.090) (0.094) (0.092) (0.093) (0.092) (0.091)
7r2 0.64** 0.62** 0.63** 0.62** 0.63** 0.65**
SE. (012) (0.12) (0.12) (0.12) (0.12)  (0.12)
7T271 -0.20%*  _0.34%*%  _0.20** _0.32%* _0.31** -0.20*%*
S.E. (0.14) (0.14) (0.14) (0.14) (0.14) (0.14)
Adj. R? 0.76 0.76 0.77 0.76 0.76 0.77
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Conclusion

This paper
@ introduces the duration structure of unemployment hazards

@ develops a novel method to estimate the trend unemployment rate

Main takeaways:

© The identification of trend unemployment rate is achieved not only
from the trends in labor-force flows but also from the low-frequency
changes in the distribution of unemployment duration.

@ Secular decline in short-term trend unemployment rate — decline in
frictional unemployment rate; Secular rise in long-term trend
unemployment rate — rise in structural unemployment rate.

© The short-term unemployment-rate gap has a strong Phillips
correlation with PCE inflation.
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