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Abstract

Purpose - This study investigates the performance of investment strategies incorporating estimated
stock market cycle based on a lead-lag relationship between business cycle and stock market cycle,
thereby deriving empirical implications on risk management.

Design/methodology/approach - The data period ranges from June 1953 to September 2022 and
de-trended short rate, term spread, credit spread, stock market volatility are considered as major input
variables to estimate business cycle and stock market cycle by applying probit model. Based on the
estimated stock market cycle, two types of strategies are constructed and their performance relative
to the benchmark is empirically examined.

Findings - Two types of strategies based on stock market cycle are considered: The first strategy
is to long(short) on stocks when stock market stage is expected to be an expansion(a recession), and
the second one is to long on stocks(bonds) when expecting an expansion(a recession). The empirical
results show that the strategies based on stock market cycle outperforms a simple buy and hold
strategy in both in-sample and out-of-sample investigation. Also the out-of-sample evidence suggests
that the second strategy which is in line with asset allocation is more profitable than the first one.
Research implications or Originality - The strategies considered in this study are based on the estimated
stock market cycle which only depends on a few easily available financial variables, thereby making
casier to establish such a strategy. It implies that investors enhance investment performance by
constructing a relatively simple trading strategies if they set their position on stocks or choose which
asset class to buy conditioning on stock market cycle.
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Table 1. Information on US Business Cycle Reference Dates

Peak Trough Contraction (months) Expansion (months)
1953.07 1954.05 10 45
1957.08 1958.04 8 39
0960.04 1961.02 10 24
1969.12 1970.11 1" 106
1973.11 1975.03 16 36
1980.01 1980.07 6 58
1981.07 1982.11 16 12
1990.07 1991.03 8 92
2001.03 2001.11 8 120
2007.12 2009.06 18 73
2020.02 2020.04 2 128

Source: https://www.nber.org/research/data/us-business-cycle-expansions-and-contractions
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Table 2. 3-month Average Stock Excess Returns Before and After the Reference Dates

Lag (quarter) 3-month Average Stock Excess Returns (%)
-2 -0.2 03
-1 -0.9 35
0 Announcement of Peak Announcement of Trough
1 -2.8 3.6
2 03 1.6
3 0.7 0.6
4 0.4 0.8
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Table 3. Returns from NBER Business Cycle Based Strategies Relative to the Market

Return Difference between

Avg. Sharpe t-valu
Strategy o . BC based strategy and p-value
Return (%) Ratio Benchmark (%) e
Buy and Hold (Benchmark) 0.62 0.49 - - -
Long Stock in Expansion o
/ Short Stock in Recession 0.65 052 0.04% 0.21 0.42
Long Stock in Expansion 072 0.64 0.10% 108 014

/ Long Bond in Recession
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Table 4. Returns from Stock Market Cycle Based Strategies Relative to the Market

Strategy Results lag1 lag2 lag3 lagd lagb lagb
Sharpe Ratio 0.64 0.79 0.80 091 0.85 0.83

Long Stock in Return Difference between

Expansion _ SMC based and Benchmark(%) 0.19 0.36 0.38 0.51 0.43 0.42

/ Short Stock in
Recession t-value 1079 2137 2436 3162 2787 2694
p-value 0140 0016 0007 0001 0003 0004
Sharpe Ratio 0.71 0.79 0.77 0.79 0.73 0.72

Long Stock in Return Difference between

BXpansion ) SMC based and Benchmark(%) 0 112 L hz Lz 0.21

/ Long Bond in
et t-value 1700 2790 2807 3003 2421 2414
p-value 0029 0003 0003 0001 0008 0008
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AEAo] A7 AA o FEAXA ek AL BT 5 e, weby FAARIN ] WES B9
ST FYAFZ A AL B B Tt 2y A4 487k AS ol vl 7)o
[e]

g 5 Qe Ae deolela 2 % gl

Table 5. Summary Statistics

De-trended 3M Rate Term Spread Credit Spread  Stock Market Volatility

Mean -0.0035 1.4479 1.9219 0.1631

Standard Deviation 0.9858 1.1527 0.8206 0.1020
Correlation Matrix

De-trended 3M Rate 1.0000 -0.5074 -0.4454 -0.1568

Term Spread 1.0000 0.4389 0.0857

Credit Spread 1.0000 0.4971

Stock Market Volatility 1.0000

Fig. 1. Time-series of Financial Variables
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ARRL S BA2 FAT A3 F A 2l Usl W APE AAE o B4 ver Aow
Sele), ol o) A3le AR] Hel Axalse] $495 AluEarel Hed S 452
F gl FRelgtn ¥ 4 gtk e BR Vol FH At wokam a4 B 9] 2ol
FAE A EE AL oS Fstgon], BARY -84 BN AR B 2xdsn
O A8 2zess) 6 489 W5 om seidel bel, olFet FAE AAR 3L e,
NG 2xE, FAN] GAE WSS TS BYe $AoR AA9E Felstn sasas
s},

(Table 6)& 19534 697 20224 9] A= 7Ibel sl F418 AAR 3744 Fe, N8

iEEﬂ‘:, FAAGY AxH HE *38 FUHSE 3] Z2Y] BYS HgFo=H A7 %i‘“ﬂ£
At & A3 JeA, S BE Uolx g dE ARE BoFe HES Bust, 7 By
APA|RR= LAl 2@0}5] 17H%~67H%J77}7<]4 kst MaA el e ARE ARt O}ojouﬂ
ole] Z+ WMFE<] 3| AISl et 57 Estrella and Mishkin (1998)e|4] ©]8-¥ pseudo R*E o] 83}o]
2E o] Qg Arstt, BFYHEFEY 79792 AP wet AFolst Aol A dALE WE
2 APAake] AT FEsHAl 71‘4@ HEZ RIS 3k B3| Fi= JPAzF 14d
o 71} =3, AYPAIRE AA AAJESEE A7) skEEle S Heolal o
olfoll= FAAETHL HE ] oS ARE AFEIA} gt} F2AAA 3‘1‘0] A7 s AaE 44

7R ERkE At 71 shellA] ek H}HJ—”}’ TS HAUFOE 22yl 248 3 @t ohwk F24]
Ao & B E FUUFE dis) AAAE 2GR eethe uoﬂ zte]7} 9k, (Table
7y FAE AAE 30E 58, L% 2z e FAAGe] GXH HEAS FYHFE 3to] FAAGT
Hol FE Y d5Z23E Austa vt cyde lage FAAPE=H] A7 HEsTHE B /HE A=A
£ ujsh= Flo, B BNdie UIE~/1E71R]e] A8 MY 5 AFRct. (Table 6) 2] Az}l
gt M7 AR, FYHTFEY] frode YAkl wef ‘erX] Wb FAAe] JAA WE e
APAAbe] A HFA3HA folakint, 3k BE o] = APAarF UIEY o 718 =41, AAt
& AA 2RS40t stEekadch

Table 6. Probit Estimation Results of Business Cycle: t-value and pseudo R?

Variable lag1 lag2 lag3 lagd lagh lagé
De-trended 3M Rate -7.05 -5.06 -2.88 -1.66 -0.96 0.07
Credit Spread -2.23 -1.81 -1.78 -2.28 -2.82 -2.87
Stock Market Volatility 6.03 5.28 5.18 5.27 5.45 5.21
pseudo R? 0.13 0.07 0.05 0.04 0.04 0.03

Table 7. Probit Estimation Results of Stock Market Cycle: t-value and pseudo R®

Variable lag1 lag2 lag3 lagd lagh lagé
De-trended 3M Rate -5.27 -3.05 -1.85 -1.17 -0.17 0.92
Credit Spread -2.27 -2.13 -2.68 -3.19 -3.22 -3.08
Stock Market Volatility 5.97 5.96 6.08 6.15 587 5.36
pseudo R? 0.09 0.06 0.05 0.05 0.04 0.04

AFREE B ) W ol Atol Tkshel, FAAF ol FAL A HA)
S At Sl 08 e A1 AR aeks diske] e st 9.
(Table &) oz 2 Ao 2T A2 &, ZATASA 2 3 2 ! g
w3 R Ak mxﬂi cycle lag7h Aolxol uheh ARzul o] A}

FOAE F Fu7t He Aoz vehton], T A ke cyde lagrt

o (I
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Agku) Apmvl go] $9541, cydle lagrh Aol AW Aoz ApzH|go] o Rolxs Aoz ekt
b, deht o] Heke] A BE cycle lagdl Wlal zzolo] feld Ao Anr w2}

Table 8. In-sample Performance of Stock Market Cycle Based Strategies

Cycle Cycle Cycle Cycle Cycle Cycle

Strategy and Performance Measure Lag1 Lag2 - Lagd = Lt

Long Stock Sharpe Ratio 0.67 0.79 1.04 1.06 1.10 1.04
in ) Average Return (%) 0.84 0.98 1.27 1.29 1.34 1.27
Expansion Return Difference between
S/tOSchko?:] SMC based and Benchmark(%) 0.22 037 0.65 0.68 0.72 0.65
Recession p-value 0.13 0.04 0.00 0.00 0.00 0.00
Long Stock Sharpe Ratio 0.82 0.87 1.00 1.01 0.98 0.88
in Average Return (%) 086 091 1.02 1.03 1.01 092
Sl Return Difference between
/ Lonign Bond SMC based and Benchmark(%) 0.24 0.29 0.40 0.41 0.39 0.30
Recession p-value 0.03 0.01 0.00 0.00 0.00 0.00

olfolls FAANFTH oS 7ukel Expdeho] AARE FonEi A E AEE d 5 JdEAE
A r 7] o8] g8 o FAdE 45 =
EA A Bal Al AZA7EA] o] g 7hee BE ARE 83l W oSS sl o]df Vuksle] ¥
AR oM o] BAAEES FHEH Pt 2 BAdAME AA A8 717k dube) dgEE 7)7e =i
&g 93 g FA G4ka, 1 o|FHE o] &gt FHE o=sla 1o ywkele] EAAES
s o w BB 9] B4 £}, o]l 1953 6YRE 1988 1€71x]e] ArE B
Foll &85k ool TAFF] 1983 2¥ ] FxIHERS -3k, Y AT Folle 1983 29714 <]
A8 S ggsle] R4S FA3AL oo 28] 1988 39 o] FAAES £ Wlolt), Faw
FE 9 BA 77k g EE 1988 29 RE 2022d 997k 9] 717 Bk F2 o] AFZH] LS 0,55,
AAL] AFZHEL 0.40, T2 AHY 2FFES VFoE ARZR|Eo] 7P FolA =R HZH A
oSS A% TEZ 2| Q9] ARZH|&L 0,720t} F Arhilie] B oA ExbdES HAsA Y
P W o 22 AAES AL F e AQd], B BHoA nFdss A F FAAF F37 e
F2E& sl A de AWS BRshe ko] ARihie] BoA HE de] dgtoz B
T Stk 2B tgolA] AAE BE 9] FxTe} #H, I oSl Z|ukshe] Pitulre] Bg o)A
Exdg s Fshe Ao 4t fonlsiA L3 Yehdthd ol ARhllE T2 Ao SH
&g nefsle AE AEANE ool IS A A 2 5 e Aoldh

(Table 9) &= FAAIG=H oS0 7|uket Exldgre] T8 o 95 BoFEoh, THsty 19884
295E 2022 9¥7kA 9] Wixvta Hat A EL 0.69%0]H, AAE o2 B FAANG G2
A& wf F21& AbaL, JAZ7L GdPdE el F28 g A AR Ao A cycle lagr) 3Y
W 71 =2 AFEZH| S-S Hola, cycle lagrt 12 H$-E AQstd BE Aol o3 249 E

=
=
e AT ek FAAF HPE R wols T4 iEsta AAT o3 dele AES
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=
a

oL

B .
BH3he 7 WA A cycle lagrt 1~44 wlolE 25 A HA| dZFET 22 ARZH| S-S B3
Aem, cycle lage] AA3} FHsHAl o] FofsiAl UehtaL St ol2lgh A= FA A=
et d&& FYH sttt Ak A BAHEGS FHT RN B /A E AaE
4 F IS Ak AR B F Qlrh, E=S B2 U A4S S8 AEe Z=2H] gE59 58
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Table 9. Out-of-sample Performance of Stock Market Cycle Based Strategies

Cycle Cycle Cycle Cycle Cycle Cycle

Strategy and Performance Measure Lag! Lag2 LesE) Lagd Leso el

Sharpe Ratio 0.85 1.06 1.21 1.16 1.10 1.06
Long Stock
in Expansion Return Difference between
/ Short SMC based and Benchmark(%) ~ 036 061 077 072 065 061
Stock in
Recession p-value 012 003 000 000 001 001
Sharpe Ratio 1.13 1.26 1.28 117 1.07 1.03
Long Stock R oif b
in Expansion eturn Difference between
/ Long Bond  SMC based and Benchmark(%) 0.36 0.45 0.51 0.48 0.40 0.38
in Recession

p-value 0.00 0.00 0.00 0.00 0.00 0.00

(Table 9) oll A|Al¥E wvlel] w2 F Ak BT cycle lagrt 3Y w7} f-oJskA 714 %2 Akzy]
HojFa lornz, o] A5 F o A8 AuruA g}, (Fig, 2>b cycle lag7t 39 o =
HE o BAAFAZRE, FAAGTH oS 7]yket TXWEH A 23 ET 9
AP Bfrebe Wixnka oib] 23beelES AA9A _‘1 gk Avks HolFa ok, wiA|wla
I} FApdgro 2 5E AA] B Folgo] sttt Al lﬂ}ﬂ iu] Fapeke] 23pelgo] 0o] HEg,
Hxeka gin] Expdge] 290E8S T 2HZ FoME Fgale] Fte] YehA =&, Xﬂ*l
T agzel F24 HE 1y ol PREe] Ak #FEEHI gk, Winka div] 23olE e
FHo| FHM oz YEhE FrbolE FAARTE oS 7vke gk st E FAE migshs
Wgo s YEFEQ 80| o]FofxE R B & Qe ol 34 Fite] vehks 7Ikte] T2
A= TS fulgtt, do = wixnta thn] 2IpelEe] FH o] £ FHE HolA]
wsleithH olE F2AI 7121171 o siFEthE oulolt), (Fig. 2) & H¥ F 7[X] FAA A=
|50l 79kel ek mE 22 F§907 *1719} 2R 21§k 71 mpAF NBER A 7] SH“E]%
AN7TE AR 2t 2 dEhe g Ae 1 & Aok FAA A7 A AR
A BT g oW VIR ALHAE 35 Fejo] wixuka tiy] 2ol o] FA oA 2007“1
LR o] Alglon, ka3t e 717l dis) A ko] Yehb ] skARE gk 20009
97 A= Ak o2 A FeolA Blold Ao #ddt 4 Qlok F 20079 79HE 2009d 9€7t
Ao FAANG AATHE 2 225 TR vk 5= Atk owlolt}, &gk 2009 127]7}
T A ] ol FAA AT StellA Wixut oin] b Ee 2AeolES 715 AR
AoZ shotHEn},

T o8 #Aks 7P #H2e] 91710, NBERS] 7|Eel w2 7|43 o] Aol 20201 24,
B71AA o] Ade] 2020 49 =, B71HATH Xlﬁt 71Zke] 27 dutell HA e F73] @It
A e S B AFoA £ I oSS B8 & Fold & AR oFo|tt, (Fig.
2) 9o AAY F 20200 ZNHEE 29 wlxnlA giy) iﬂrfr o] FHo] £HM o] FEE Blolue
TRro] ERlE}, FAKH R I ol U 717t Tt R 0IE aej = ot 20200 297 H 2020“‘
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Fig. 2. Time-series of Accumulated Excess Returns from SMC Based Strategies
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