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Table 1 Summary statistics
Panel A
Q25 Q75
1% 0. 645 4.391 -1.769 3.510 1976 04 —2022 12
1% 0.420 0.559 0.191 0.690 1976 04 —2022 12
1% 0.577 1.947 -0.339 1.584 1976 04 —2022 12
1% 0.213 5.822 -2.870 3.889 1976 04 —2022 12
1% 0.345 0.293 0.080 0.500 1976 03 —2022 12
1% 2.072 4.416 0.292 4.610 1975 12 —2022 12
1% 1.991 28.169 -9.710 5.116 1975 12 —2022 12
CPI 1% 3.711 2.807 1.970 4.493 1975 12 —2022 12
M2 1% 6.915 3.818 4.878 8.403 1975 12 —2022 12
116.537 64.016 67.330 164.574 1975 12 —2022 12
/GDP /% 132.467 22.604 118.200 151. 600 1975 12 —2022 12
Panel B
/% 0.927 6.700 -4.497 5.016 2002 2 —2022 12
/% 0.373 0.463 0.080 0.620 2010 6 —2022 12
1% 0.378 0.758 -0.084 0. 865 2003 7 —2022 12
1% 0.489 3.308 -1.878 2.736 2009 3 —2022 12
1% 0.207 0.051 0.168 0.246 2006 3 —2022 12
108. 425 8.050 102.354 114.896 1991 1 —2022 12
CPI 1% 0.042 3.863 -1.656 1.959 1991 1 —2022 12
M2 1% 14.763 4.432 11.385 17.594 1998 1 —2022 12
101.023 3.663 98.550 103. 630 1997 1 —2022 12
/GDP /% 147. 196 45.89%4 112.625 200. 900 1996 3 —2022 12
4 Dre—
hmann .
4.1 1987 2007
2021 VQFE
) 2022
)
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Fig. 4 The economic cycle ( upper) and financial cycle ( lower) in China
2 Panel B WISE
(0. 674%) (0.655%)
N 2.656% -1.110%
WISE
2 WISE
Table 2 Return statistics of WISE Clock
Panel A
1%

0.914 0.557 0.753 0.599 0.301
0.849 0.634 1.083 0.372 0.364
0.192 0.326 0.252 0.162 0.528
0.595 0.914 -1.053 0.342 0.309
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Table 2 Continues
Panel B
1%
2.656 0.233 -0.037 0.674 0.191
0.917 0.197 2.560 0.655 0.213
-1.110 0.531 -0.402 0.170 0.217
-0.883 0.687 -0.121 -0.088 0.242
. Panel A( B) ()
WISE
3
Ri()s
2008 WISE R,
@ 2
\J' Rna,\'
4.3
26 30
(RF) . (SVR) R,
(NN)
( RF-Cycle SVR-Cycle ;
NN-Cycle) ARMA ( ENET)
3
Table 3 Out-of-sample forecasting performance of U. S. assets
R
ARMA -2.02 5.09 % -3.41 7.78 7% 63.47°*
ENET -1.82 7.327% -1.68 12.76 %% 42,49
RF -1.57 8.91 %% 2,667 15.25 %% 73.86***
RF-Cycle 5.777 11.78*** 3127 30.21 %% 84.31 %%
SVR -2.46 8. 59 %% 0.74™* 20.24 %% 79.09 ***
SVR-Cycle 3.23 7% 13.69 *** 1.0** 27.727%% 84.31 %
NN 1.487%%* 11.46*** 3,747 22.73 %% 73.86***
NN-Cycle 3.63%** 13.05*** 4,027 37.69 *** 79.09 ***
5 R, ( Clark-West ). ARMA.
ENET) . RF) . SVR) . NN RF-Cycle.
( y
SVR-Cycle \NN-Cycle) . «*7 <7 wxxx» 10% 5% 1%

@)
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4 Diebold-Mariano ( )
Table 4 Diebold-Mariano comparison test ( U. S.)

DM RF SVR NN ARMA ENET
RF-Cycle 2.12%* 2.29** 1.89** 2.16** 2.23%*
SVR-Cycle 1.96** 2.13** 1.72%* 2.0** 2.07**
NN-Cycle 1.89** 2.05** 1.66** 1.93* 1.99**
RF-Cycle 2.07** 2.63 %% 1.94%* 2.2%* 2.09**
SVR-Cycle 2.35%%* 2.92 %% 2.22%* 2,48 %% 2,377
NN-Cycle 2.14** 2.7 2.01* 2.27** 2.16™*

RF-Cycle 1.31° 1.44" 1.19 1.73** 1.56"

SVR-Cycle 1.1 1.24 1.0 1.53" 1.37

NN-Cycle 1.35" 1.48" 1.24 1.76** 1.6
RF-Cycle 2.16** 1.75* 1.61° 2,88 % 2.43 %%

SVR-Cycle 1.86** 1.48" 1.31° 2.56 %% 2.1%
NN-Cycle 2.91 % 2,49 *** 2,43 %% 3,557 3,197

RF-Cycle 3.34%%* 2.3%* 4,27 9.91 *** 1.42°

SVR-Cycle 3.21 %% 2.19** 4.06*** 9,86 *** 1.41°

NN-Cycle 1.9* 0.99 2.76*** 9,37 *** 1.34"

Diebold-Mariano
e ey 10% 5%
1%
DM DM ( ENET) R, R
R,
DM
( NN)
5
Table 5 Out-of-sample forecasting performance of Chinese assets
K,

ARMA 2.05*** 2. 64 2.79%** 19.24 *** 87.53%**
ENET -1.5 4,125 2,537 16.86 *** 90. 66 ***
RF 9,07 *** 5.59 %" 6.93 ™" 26.36 %+ 91.88***
RF-Cycle 15.36*** 10. 02 *** 10. 98 *** 50. 12%** 94,72 %>
SVR 7.28 %% 5.59 *** 2.9 26.36 %+ 93,3 %**
SVR-Cycle 13.62*** 8. 54 %> 4.05*** 28,74 *** 93,5 %**
NN 9,8 7.07% 14,87 *** 31117 90.79 ***
NN-Cycle 10.39*** 18.87 17.27%* 38.24 %% 71.68 %

3.
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( RF)
; ( NN) . 1)
NN RF ;2) RF
R, NN
6 Diebold-Marian ( )
Table 6 Diebold-Mariano comparison test ( China)

DM RF SVR NN ARMA ENET
RF-Cycle 2,67 3.08 2.517% 2.7 2,437
SVR-Cycle 2.517% 2.99 *** 2,437 2,627 2.347%%
NN-Cycle 2.01%* 2.5 1.95%* 2.16** 1.85%*
RF-Cycle 2.51 %% 2.41 7% 1.64% 1.86** 1.65%
SVR-Cycle 2.75%** 2,657 1.9%* 2.13** 1.9%*
NN-Cycle 2,637 2.53 %% 1.77* 2.0% 1.787%*
RF-Cycle 1.51% 1.09 1.25 1.36%* 1.22
SVR-Cycle 1.817%F 1.41%* 1.57* 1.68%* 1.53%*
NN-Cycle 2.08** 1.66** 1.847* 1.95** 1.8**
RF-Cycle 3,159 3.26 %% 2.54 7% 2.48 % 2.28**
SVR-Cycle 1.99** 2.047** 1.3%* 1.04 1.03
NN-Cycle 2.84 7% 2.94 7% 2.2 2.06** 1.927%*
RF-Cycle 5.01*** 4,477 5.23 % 6.33 7% 5.84 %%

SVR-Cycle 4,73 % 4, 127%* 4,67 6.06*** 5.34 %%
NN-Cycle -2.58 -2.88 -4.14 -1.63 -3.71

4.
BL
S T.
®,
4.4 Black-Litterman
. T BL
Black-Litterman
2015
1 —2018 12
BL T © —
® .
© 2010 2022 40% ( 5 )
2015 1 2022 12 40%( 2015 1 —2018 12 )

BL

T
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BL T RF.SVR) BL +CAPM-Alpha
2019 1 —2022 12 ( N
BL ) ( ENET. AR-
MA) .
1995 1 —2018 12
T ® 209 1 — NN-Cycle. RF-Cycle
2022 12 SVR-Cycle  BL
T BL
CAPM-Alpha
t t+1
BL t+
1
7 BL BL
( NN.
7 ( )
Table 7 Portfolio weights and performance ( U. S.)
Panel A
BL
Markowitz Market
NN-Cycle | NN | RFCycle RF  |SVRCycle| SVR ENET ARMA
0.291 |0.345 | 0.047 0.049 0.145 0.250 0.232 0.051 0.051 0.235
0.063 |0.083 | 0.470 0.494 0.226 0.197 0.150 0.670 0.735 0.260
0.043 | 0.046 | 0.055 0.051 0.052 0.053 0.051 0.047 0.109 0.233
0.555 | 0.476 | 0.384 0.354 0.529 0.450 0.524 0.179 0.053 0.242
0.048 | 0.050 | 0.044 0.053 0.048 0.050 0.044 0.052 0.052 0.031
Panel B
P 0.823 7 | 0.726 |0.715™* |0.700*** [0.721*** | 0.597 0.482 0.384 0.257 0.567
(2.231) |(1.545)| (2.897) | (2.546) | (3.536) | (1.407) | (1.227) | (1.338) | (0.798) |(1.207)
Alpha!% 0.461 | 0.235 [0.433*** | 0.390 ™ |0.501*** | 0.155 0.074 0.079 -0.104
(1.587) [(0.855)| (2.516) | (2.104) | (3.522) | (0.559) | (0.283) | (0.377) |[( -0.539)
0.319 [0.221 | 0.414 0.363 0.504 0.201 0.175 0.191 0.114 0.172
0.977 | 0.422 | 1.178 0. 890 3.486 0.336 0.369 0.376 0.210 0.359
0.469 | 0.297 | 0.652 0.534 1.490 0.263 0.219 0.252 0.144 0.232
7  Panel A Panel B “ (%) “Alpha( %)~
CAPM ( T ) ( / ).
( / ) ( / ). wrr e ey 10% 5% 1%
8 BL ARMA ENET
. ( NN. RF. SVR
SVR) \ Alpha (
. )
® 1976 2022 40% ( 19 )
1995 1 —2022 12
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Table 8 Portfolio weights and performance ( China)
Panel A
BL
Markowitz | Market
NN-Cycle NN RF-Cycle RF SVR-Cycle| SVR ENET ARMA
0.06 0.051 0.055 0.06 0.064 0.067 0.088 0.163 0.049 0.113
0.336 0.498 0.495 0.496 0.586 0.487 0.177 0.214 0.105 0.198
0.05 0.069 0.053 0.063 0.054 0.056 0.099 0.098 0.275 0.181
0.499 0.335 0.35 0.331 0.245 0.344 0.58 0.475 0.522 0.493
0.055 0.047 0.048 0.051 0.052 0.046 0.056 0.05 0.049 0.015
Panel B
0.3737%* [ 0.408 7 | 0.354 7 | 0.366*** | 0.358*** |0.264*** |0.416*** | 0.244 0.393  |0.360***
% (7.92) | (7.16) | (5.98) | (4.32) | (5.51) | (3.43) | (3.67) | (1.37) | (1.59) | (2.860)
Alpha! | 0.100*** |0.120*** |0.087*** | 0.089 | 0.091"* | -0.005 | 0.113 -0.079 -0.04
% (3.84) | (3.41) | (2.94) | (1.61) | (2.29) |( -0.098) | (1.55) |( —0.464)|( -0.213)
0.957 0.85 0.770 0.555 0.716 0.439 0.473 0.177 0.205 0.371
5.387 3.87 5.455 3.972 3.116 1.709 2.588 0.274 0.513 1.288
2.844 2.241 2.217 1.481 1.744 0.872 1.225 0.224 0.266 0.634
7.
5
NBER
Black-Litterman
( WISE )
BL
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How to use the economic and financial cycles to improve asset allocation?
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AN AW N =

Abstract: This study incorporates economic and financial cycles into asset allocation to enhance portfolio effi—
ciency. Utilizing wavelet decomposition and principal component analysis the paper constructs variables that
broadly represent economic and financial cycles. Then this study proposes the WISE Clock a new data-driv—
en investment strategy that extend the traditional Merrill Lynch Investment Clock by incorporating financial cy—
cle. Employing machine learning techniques and cyclical information this study forecasts asset returns for the
U.S. and Chinese markets and integrates these predictions into a Black-Litterman framework. Backtesting re—
sults confirm that the approach significantly surpasses traditional models enhancing portfolio risk—return per—
formance.

Key words: economic cycle; financial cycle; wavelet decomposition; machine learning; asset allocation



