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Using Smooth Transition Regression (STR) to predict Business Cycles
Harmony Shahmoradi, Msc; Hamid Abrishami , Ph.D. ; Oranus Parivar, Ph.D.

Abstract

Forecasting business cycles is very important in macroeconomic and it is an important part
in process of economic decision-making and policy. In recent years, non-linear models have
been considered more for forecasting economic variables and application of these models has
been made a significant improvement in modeling of the behavior of variables in the area of
macroeconomic and particularly financial economics. This article provides a convenient and
powerful model for forecasting business cycles by using smooth transition regression (STR).
The results show that very little error that indicates model performance is acceptable.

Keywords: forecasting, business cycles, non-linear models, smooth transition regression.
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TESTING LIHEAhITT AGAINST 3TR

variablés in AR pact:
param, not under test:

sample range:

CONST pgdpie-1) egdp(e-2) rgdp(e-3) cgdpic-4) dunem(t) dspit) de(e) duZiv) dip(e

[, 114), T

= 110

4 g b g odalis (7 Joio) @l > Sole

e a5 5,5 by ol e Foslacygesl p-value )kl
L onlito 5 (solgisy Jao 5 o35 (TREND) 55, dy) )35
Cowl LSTR2 2osly

p-values of F-tests (NaN - matrix inversion problenm):

cransition variable
tgdp(c-1)
tgdp(c-2)
tgdp(c-3)
tgdp(c-4)
dunen(t)
dsp(t)
de(t)

du2 ()
dip(t)
depift)
dunenfc-1)
danfe-11
drit-1)
w2 {t-1)
dul {t-1)
dip{t-1)
depi(t-1)
TREND*

F

1.2581e-02
3.594%-01
5. 4877802
5. 5704e-01
5.5610e-02
2. 143302
1.0836e-01
1.0815e-01
4.3004e-01
2.6455e-02
4.6736e-01
3. 22052-01
3.9165e-01
4,9418e-01
1.9583e-02
8.1779e-02
1.3260e-02
7.6805e-03

F4

2,9557e-02
5.3314e-01
2. 4652e-01
9. 4044e-01
3. 7003e-02
5.9762e-02
3.7695e-02
1.2433e-01
1. 71122e-01
5.0631e-02
7. 5633e-01
5.1850e-01
B.8758e-01
b.3297e-01
1.e667e-01
4,1183e-01
1.789%e-01
4.688%e-02

F3

4. 5004e-01
3.0016e-01
3.2497-02
., 7144e-02
1.6694e-01
2.0405e-01
9.8711e-01
4.7157e-01
3.8434e-01
3.6172e-01
2. 4430e-01
4. 437901
2.5404e-01
2.1684e-01
1. 884%e-02
2.7871e-02
2.7317e-01
1.4655e-02

F2

2,7076e-02
2,7624e-01
3.3957e-01
4.3595e-01
5.7871e-01
1.4297e-0)
5.435]e-02
1.5002e-01
9. 3469e-02
7.0281e-02
2,740%e-01
1.1893e-01
5.9010e-02
Z2.5152e-01
2.2441e-01
2.9197e-01
2. 0383e-03
4, 328%e-01

M3 ke (93,5 pasuie g (g s o 1558 (903l Y Jgu

suggested nodel
L3TR]
Linear
Linear
Linear
Linear
L3TRL
Linear
Linear
Linear
L3TRL
Linear
Linear
Linear
Linear
LATRZ
Linear
L3TRL
L3TRZ
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dip(t)
depiit)
dunem(t-1]
daspit-1])
drit-1}
dm2{t-1)
dml {t-1})
dip(t-1)
depi {t-1)
---- nonlinear part ----
CONST
rgdp(c-1)
rgdp (£-2)
rgdp (£-3)
rgdp (t-4)
dunen (t)
dap(t)
drit)
dip(t)
depi(c)
dunen(t=1)
drit-1)
dmZ (t-1)

dml{t-1)
dip(t=1)
depift=-1)
Gamma

cl

cz

AIC:
ac:
HO:
R2:
adjusted RZ:

Sge JES g5 ) Jde sl 5ol 9l pd (o8 £ Jgaa

variance of transition wvariable:
3D of transition variable:

variance of residuals:
3D of residuals:

=-10. 47603 -13. 06973
-22.75560 -30.72560
-29.63723 -41.62777
0. 00302 0. 00353
-3.83329 -5. 50274
3.97841 6. 66470
31.86669 38. 46925
=10, 27892 =14, 24437
25.90732  31.90463
-0.72060 -3. 65760
4.56936 6.02925
-5.44422 -5. 86438
-4.85513 -6.38988
3.10743 4.28545
27.89025  38.52828
-0.30572 -0.39074
10.98541 15.05991
10.578674  13.11558
22.09519 30.24948
29.53671  41.53071
3.92641 5. 58994
-3.93196 -6.62652
-31.27181  -37.84055
10.39754  14.38001
-25.24260  -31.36807
10.00000  21.19738
102.48276  102.03041
110.00000  102.03043
-9,6057e-01
-5,2231e-02
-5.9215e-01
6.9403e-01
0.6968
1017, 5000
31,8983
0.2943
0. 5425

4. 4334
12,2304
15.4716
0. 0025
2.5163
3.2980
13.1708
5.4401
11.2895

3.4136
2.9658
2.7598
2.4753
1.6517
14.4213
0.1360
5.9544
4.4189
12. 4326
15.4799
2.5383
3.3862

13,1589
5.4622
11.4310
7.1766
26,5362
26,5362

-2.9480
-2.5122
-2.6906
1.3929
-2. 1663
2.0208
2.9208
-2.6154
2.8261

-1.0715
2.0329
-2.1249
-2. 5814
2.5%46
2.6716
-2.8739
2.5292
2.9681
2.4331
2.6829
2.2023
-1.9744

-2.8757
2.6327
-2.7441
2.9537
3.8450
3.8450

0. 0043
n.014z2
0. 0058
0.04739
0.0320
0.0470
0. 0045
0.0107
0.0061

0.2875
0.0457
0.0370
0.0118
0.0114
0.00%3
0.0053
0.0136
0.0041
0.0174
0.003%0
0.0308
0.0521

0.0053
0.0103
0.007&
0.0042
0.0003
0.0003
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Y=1.076-4.583 * drgdp (-1) + 5.467 * drgdp (-2) + 4.734 * drgdp (-3) - 3.019 * drgdp (-4) -
10.476 * dip -22.755 * dcpi + 0.34 * dm2 -10.981 * dr+0.306 * dsp -27.965 * dunem -10.278
* dip (-1) + 25.907 * dcpi (-1) + 31.866 * dml (-1) + 3.978 * (dm2 (-1) - 3.833 * dr (-1) +
0.003 * dsp (-1) - 29.637 * dunem (-1) + (-0.72 + 4.569 * drgdp (-1) - 5.444 * drgdp (-2) -
4.855 * drgdp (-3) + 3.107 * drgdp (-4) + 10.578 * dip + 22.095 * dcpi +10.985 * dr -0.305 *
dsp + 27.89 * dunem + 10.397 * dip (-1) - 25.242 * dcpi (-1) - 31.271 * dm1 (-1) -3.931 *
dm2 (-1) + 3.926 * dr (-1) + 29.536 * dunem (-1)) * (1+EXP (-10 * (Trend-102.482)(Trend-
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