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1- Turning Points
2- Business Cycle
3- Markov Switching Model (MSM)
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2- Burns, A. F., W. C. Mitchell (1946), Measuring Business Cycles, New York.
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2 - Transition Probability

3 - N-State (Regime) Markov Chains
4 - Transition Probability Matrix
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2 - Composite Leading Indicator (CLI)
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1 - Haar wavelet

2 - Mexican hat wavelet

3 - Symmlet wavelet

4 - Raihan, S. Y. W and B Zeng, (2005), “Wavelet: A New Tool for Business Cycle
Analydsi?” Federal Reserve Bank of St. Louis, Working Paper 2005-050A.

5 -Modulation
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Wavelet Transformation for Seasonal GDP
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. dfuller wWave_GDP, Tags(l) trend regress
Augmented Dickey-Fuller test for unit root Number of obs = 80
—————————— Interpolated Dickey-Fuller -----—---—-
Test 1% Critical 5% Critical 10% Critical
Statistic value Value value
7(t) -1.335 -4.084 -3.470 -3.162
MacKinnon approximate p-value for zZ(t) = 0.8790
D.Wave_GDP | coef. std. err.  t  Poltl [05% Conf. Intervall
_____________ oo
Wave_GDP |
L1. | -.0455658  .0341312 -1.34  0.186 -.1135439 .0224124
LD. | .1411871  .1150365 1.23 0.223 -.087928 .3703022
_trend | 39.33248  28.19447 1.40 0.167 -16.82166 95.48663
_cons | 2652.634  1503.075 1.76  0.082 -341.0007 5646.268

S5 ol Sl S e sl es b Gles s 2 Ll bl ol

AL I 5 (e Lol sy 55 588 b Bl g S5 255 51 30
(V) s commdgme gl Sl s opl sl 1 Ay iy gl b A1
oAU L5l E 5 6l ) Al s b — Ss el AL 0351 a2
s o QLS alad Sley Lgy 2525 Oods 5 By ) 5 Mo Sl 5 e b b S

1 - Stationarity
2 - Spurious Regression
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. dfuller D.LGDP, Tags(l) regress

Augmented Dickey-Fuller test for unit root Number of ohs = 79
—————————— Interpolated Dickey-Fuller —----—--—-
Test 1% Critical 5% Critical 10% Critical

Statistic Value Value Value

DZ.LGDP | Coef. std. Err t P>t [95% conf. Interval]
,,,,,,,,,,,,, .- T/ s s e T T
LGDP |
LD. | -.8442151  .1450749 -5.82 0.000 -1.133157  -.5552733
LD2. | 0715122 .1148737 0.62 0.535 -.1572786 .3003029
|
_cons | .0098055 .0024708 3.97 0.000 .0048845 .0147265
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———————— EM algorithm converged after 99 iterations -----————---
EQ(1) MSM(2)-AR(1) model of DLGDP
Estimation sample: 1367 (1) - 1387 (2)
no. obs. per eq. 82
no. parameters : 10
no. restrictions : 1

linear system : 2

—————————— matrix of transition probabilities ------
Regime 1 Regime 2

Sum

Sum

Sum

Sum

Sum

Sum

Sum

Sum

Sum

Sum

Sum

Sum

Mean (Reg.-1)
Mean (Reg.2)
DIRGDP_1

DIRGDP_2

216.
216.
216.
216.
216.
216.
216.
216.
216.
216.
216.

216.

0.8500 0.7480
0.1490 0.2510
—————— regime properties

nObs Prob.
69.7 0.8500
12.3 0.2510

—————— coefficients - -—————————

Coef
2.2221
-0.2607
-0.5455
0.8784

log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122
log likelihood for Normal
6122

StdError
0.9308
0.6294
0.4891
0.2013

distribution
distribution
distribution
distribution
distribution
distribution
distribution
distribution
distribution
distribution
distribution

distribution

MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-
MS(2)-Ar(1)-->-

MS(2)-Ar(1)-->-
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*xxxx MS Optimizations terminated. *****
Final log Likelihood: -216.6122 Number of parameters: 10
————— > Final Parameters <-----

Parameters in State 1:

AR param -> -0.54549 AR param (Std)-> 0.48916
Constant -> 2.2221 Constant (Std)-> 0.93085
Std Dev -> 3.2532 Std Dev (Std)-> 0.6224

Parameters in State 2:

AR param -> 0.87836 AR param (Std)-> 0.2013
Constant -> -0.2607 Constant (Std)-> 0.62946
Std Dev -> 1.3126 Std Dev (Std)-> 0.88861

0.850 0.748
0.149 0.251
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