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Abstract

The purpose of this research is to explore what kind of investment portfolio can profit
from stock operations. The F-score scoring standard proposed by Piotroski (2000) uses 9
signals of company fundamentals as proxy variables to measure the company’s financial
conditions. The total score of the nine scores is the F-score, which can replace the
company’s overall operating capability. The score is used to measure the company's
financial status, future development and to judge whether the current stock price is suitable
for buying. Therefore, this article uses the quarterly F-score of Taiwan’s listed companies,
electronic stocks and non-electronic stocks from January 2010 to June 2020 as the
selection criteria for portfolio selection, combined with Fama and French methods,
according to the size of the company’s market value. Establish an investment portfolio and
explore whether F-score's investment strategy has high returns.

Empirical results 1. Based on the sample classification of Taiwan's listings, high F-
score portfolios have excess returns compared to low F-score portfolios. 2. The sample is
divided into listed electronic stocks and listed non-electronic stocks. The high F-score
portfolio has excess returns compared to the low F-score portfolio, and when the quarterly
F-score strategy is adopted, all Taiwan listed, electronic stocks and In the category of non-
electronic stocks, small and high F-score companies have the highest remuneration
performance. 3. This study also found that when the business climate of all listed
companies is shrinking, the returns of the H-L portfolio, B/H-B/L portfolio, S/H-S/L
portfolio, and B/H-S/H portfolio will be higher than during the expansion period; The
return of the B/L-S/L portfolio of electronic stock companies during the economic
contraction period will be higher than that of the expansion period; the return of the H-L,
B/H-B/L, and B/L-S/L portfolios of the non-electronic stock company during the economic
contraction period will be higher than that of the B/L-S/L portfolio. Expansion period is
high; it also confirms that in all listed, electronic and non-electronic companies, in the long
period, high F-score portfolios can get higher returns than low F-score portfolios; high F-
score portfolios also It can get higher returns than the weighted index portfolio.

Keywords: Value investment, Business cycle, Bull and Bear Index, F-score
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KA /NFY KA /NEY KA IINERL
15 F-score = F-score 1 F-score 1 F-score {& F-score {E& F-score
TEHE EHE & HE it k= KEHE BEHE

B 3-1#HFes 3R (7 E) & F-Score

F-score iZ ¥ 5 & #4540 % 2 % F-score # F & & (B/H ~ S/H) 2 i F-score
FFEES/LB/L)E E T 3osppi2 £ -

B E o3l o

j 2)
i F-score k£ 7 e & Tiodp =L = w 3)
H_L= (RS/H‘;RB/H) _ (RS/L';RB/L) (4)

Bl kA

AP THEYEHREALY 0 Pl TEPF F-score 2 L F s £ F g1t
F-score 2. L F & TR B L ARFFIRPY > waB-E EP2 § oL F e & o F-score
AREZFHEN LR A MU L EFTIORLTEE t T REFEEREY
P-value %35 2| %78_F & 3| sL3t

R R F kB Ryy > T A IR AT F R
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AR TRBEIDE > F F-score Z L FEASFAEF Kg o
(—) & B
Hy=p —p, =0
Yy & B F-score shii T e & R ¥ en* 4T 354Kk ;
[y & 1 F-score shit T fo & 4p pu e R8T 30k -

( oL »_L:::L

»/LJF

Lo AR HY A2 M HE R tH 2 o7 B

D =%ZD" (5)

=0
n(D;—D)2
S2 = 201(1+D> (6)
D; =x; —y;

x;» B F-score 4k F e & 2 T 3adr ¥ jol

n.

Vi 5 1 F-score L 7 2 & 2. T 393p v

2. WRIBF RHRIZABE FIEAEKI R o RN B PR
AP EPE 0 R AT A

Sp = ((ny — DSE+ (np — 1S3 )/ (ny +ny —2) (7

t= (00— %) — (s —12)) / Sp /1/n1 + 1/, (8)

FRE S BA SR PEPF > ¥ 4o s

SZ 52
t= (0 —x) — (= 12)) /\/ 1/n1 + 2/n2 ©)
X P HATOR 2L B AR BB n s A ] o
3. %71 f#F-score AT § XI5 2L BF Tt iTe el
@ e

Yt = BiDummy,; + B, Dummy,, + fzDummys, + & (10)
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~ % %% Fabozzi and Francis (1977) %4 5 Z 85 H3 34 i 2P 7

PZE S SRR SRR iR L ROt R AL L SR 7

EpE Y o HARE S L n,] > 050,

HY n, A8 33 FHEPF oo s HFEPFOREL > 1, >050,5 ¢

FREEE o1y < =050, 5 ZEFEY > —0.50, <n, <050, EEpEY -

Ver K FEEHEPFLE

Dummy,; » > SE R mE % 1, > 050, P/ Dummy;; 5 1> FR 5 0-

Dummy,; & TR B ¥H > 1, < —050, 0 Dummy,; = 1 E R 2

0

Dummys, = % BEFRF m#E %%k > — 050, < 1, < 0.50, R Dummys; 5 1 °

ZRIA 0

B1 > By ~ B3 s 3 jF st g d o i §F fhdic (Regression Coefficient) 2% &

& o
€= B U BRLRIE S R BANEFAL

. » 1 f&F-score FRAE § LIIR F BRLBF Tl iFin -

T AT

y: = a + fDummy; + & (11)

e

Ves HF LM F L L (4o B F-score - ™ F-score) °

FDummy, : B F R mHLE HBEFS 1 EEL 0

s %t BRBIETH R B HEL -
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AETIESHL D AP T ARE AT I RSB T HE FHRART

S b

% F-score 4% ¥ _ % F-score #F ¥ - 0L KRR B

£F A ' 74

F A ATRE 3 SR P R

L3R

TERE
B F-score 3R ¥ 1 F-score SF v e i B
% F-score v 4 F-score 3 p¥ &2
PIRL KL AR AN T B PIRA FERIFN L B

Bl 3-2 FE A% H
AFF G B 320 P enptksk F-score L F e & > F F-score 3F f¥ &2 i1 F-score 3%

i ‘)J—@‘i’fr} )y T ;;%ﬁ* J‘Iﬁ;spﬂ 3

l

gL BT 30 % F-score i F L ¥

MM F-score Tl & cnffisnd I o ERFT ART 54 cnindy o
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Yr i FHEEBEFELS

A SRS ASTIR (Taiwan Economic Journal, TEJ) FALE p ev 5 46 > 48
BOFNTFHRAET IR I T H Y RO PR ) EE T o4 Foscore
FHRZEZRFTEL K W EFARFFEP L T £ F-score 12 % 7 prdy »
FHRELR ddrE s A ET AR G

AFEFID SHRES S T FRE S AT FRE F-score L F e E L
F-score - F 2 & 5 e ACEIR Y > T FFH § 3 FFPF F-score K vk € 5 ATEEIRPY o

F-o8 FEHERETRE

AELRESHRIME S 2P T I R

1

4y
S
~&

5%+ & F-score 2 =@ 7 1B

HAHCFR > #-F-score ## v F (M~ P ~F)E 27 |

=
?“m—

(s~ p)EEE] - E
 P-score 80§ iS4 3343 27D WAL SN AR T L KPR
GRFTELLPBATHM > B EFNEERP AT
R 4 S
FEaE® 2010 # 12 £12020 # 6 * o2 5 2P 5 F Foscore 2 2 F
B ERME 2 0§ Foscore i & T 3o i (H) > 1 F-score # 2 & F 324R ¥ (L)
37 F-score $ 7 2 & (B/L) ~ -] 2] 8 F-score 42 77 2. & (S/L) ~ ~ 3] & F-score =
£ (B/H)~ |} 41 % F-score 72 & (S/) ~ sefidq BB F & » T EF A 450 47

,
8

T

VeniE Sk ok 4-1 T

A 41l A 4e e g L S/H R T e g endR e T s 0 50,0507
B/L 4§l & chdppd o T dodch i > 5-0.0131;d 47k ' k5 > S/HEF 2 o
PR Gt S 0.5079 B o B/LALT L AdEM R %t 5 -0, 1444 B S SR T 5

AR 2P R SHRT e b iR g ock i 0 4 B4 4 BeerE PO oo
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241X FHBRPEFTRE BRI 29 At it

Tiofe | Bl B | B4R | ¢ m# | BREL [ HPRG

H(F-score) | 0.0410 -0.1739 0.3318 0.0518 0.0920 0.4452

L(F-score) | -0.0059 | -0.2540 0.2863 0.0021 0.0956 -0.0617

B/L -0.0131 | -0.2566 0.2417 -0.0020 0.0912 -0.1444
S/L 0.0014 -0.2515 0.3309 0.0022 0.1025 0.0133
B/H 0.0312 -0.1903 0.2882 0.0427 0.0877 0.3559
S/H 0.0507 -0.1752 0.3753 0.0533 0.0999 0.5079

o dp dk 0.0123 -0.1908 0.1970 0.0181 0.0757 0.1619

Pl TR P BT AT o RFLL R e PR R =T /R L
2.H:% F-score £ F & T324p ¥ ~ L: ™ F-score X 3 & & T 324 ¥ ~ B/L: ~ 41" ™ F-score &

Fes S/l Al F-score 4 F 28 ~B/H: ~ A% % F-score & F e & ~S/H: /| A% %

F-score % F e &

g FAE- A S P 07 E T F &8 Foscore ¥Eon i A E
s L AU (DERFT R BMEs SR L AT s @S - (OBIRT LS
FER S B/ R T R L S ()S/HETF e b F S M S/L 4R T o £ AR 5
(DB/HBF ot P $ SMRF o b (5B/L AT 2 & 5 $6 S/L 4
FEEHPF (OHKFTEEFP IR BRFTEERMF -~ (DLKFT LR
FHEBEFT EEEMI HF T BAHEA RO FAERTEEL
%5 F-score &% L % -

Eh A2 r MR F PSS LR TR P i ARyt B35

%

.
4

bt
W

|

14.4859 > B¢ F 1P &% 0.0000 w2 %81 HEFT eI 3> LK

~vm!

FEPG o AE R A AP AR BHRT R MG e B/LRTRL

FhA Pk ot B 13.3599 EMP ES 0.0000 & T o 0 B/HAK
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FEEHEMEF N B/LATEEEMS 2 IAFRE &5 FEp LB SR
FE LM S/LRT R L B ot 5 46558 BEEMP 5
0.0000 ez %8 S/HRFT IR S/LKRFToEFMF i 1% F K
Bozen FEFEPG LB BHRFTRempx 2 S/HRFTEEHFPF LB RS
tiE5-3.2613 ¥ piEs 0.0022 e =9 % 87 » B/HIKF & 4y 5 3 S/H
RFREEMS o INF K %5 FHPF LB BLAFREEPFE S/L R
FREFMINLIRHRTES t E5-2.8082 ¥ piEs 0.0067 T %%
o B/LEF RS M /LR T e SRS 0 & IR F R a HHEP G L
BHRF R HP S e b ffh Bk F e RME hL BB S ot B4 48967
BEMDEL 000000 LSBT HRFT L EHPIFF i Bk Tt mp
S INBFRE - A KEG LB LRFRERMF E ke BRHERT R L EP
FeL BT R E L ELZ-2.90 BFEpEL 0.0009 Tt EHE T  LKF

AR B R TR AR E o I E R s H Ry LB

LA2EEHURTRE SBFIM I AP ERTRAHPLE R

FEF AR A s tie piE

H-L 0.0469 0.0032 14.4859%** 0.0000
B/H-B/L 0.0444 0.0033 13.3599%** 0.0000
S/H-S/L 0.0493 0.0048 10.3453%** 0.0000
B/H-SH -0.0195 0.0060 -3.2613%** 0.0022
B/L-S/L -0.0145 0.0051 -2.8582% 0.0067
H-c 4§ 45 #c 0.0287 0.0059 4.8967*** 0.0000
L-4c 845 3 -0.0182 0.0062 -2.9095%** 0.0059

2 1.H: % F-score &% F 2 & T34 F-L: 4 F-score ¥ # L F e & T 323 ~B/L: ~ 3] F-score
BRRFT e s TIoFEF - S/L: ) 31K F-score ## 4L F 2 & T 124 ~ B/H: ~ 3| % F-score ¥ #
FF e TiogEp ~ S/H: - 418 F-score #& 4 7 2 & T togp f

2. % o B E R p<0. 1 ~ %K o7 B -k 8 p<0. 05 ~ Rk A o7 B ¥ ok 2 p<O. 01
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f

= > pAIA R IRAT
AEETHY 2010 # 1 1 512020 £ 6 7 S4B T F NP5 F Foscore & &

e ERAE S H-LB/L-S/L-B/H-S/H~ s fdp e T & > 75030 4 49

A 4-3 et e T g A S/ F e p chdR i T odckcF 0 5 0. 0469 -
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Tiofk B E BB voindie  fREZ ORPR GV

H(F-score) 0.0425 -0.2210 0.3716 0.0600 0.1147 0.3709

L(F-score) -0.0069  -0.2894 0.2823 0.0092 0.1112 -0.0617

B/L -0.0113  -0.2786 0.2417 -0.0034 0.1043 -0.1083
S/L -0.0024  -0.3001 0.3229 0.0168 0.1212 -0.0200
B/H 0.0382 -0.2205 0.3681 0.0558 0.1137 0.3360
S/H 0.0469 -0.2305 0.3750 0.0479 0.1206 0.3885

HIFEFS 8L 0.0123  -0.1908 0.1971 0.0181 0.0757 0.0880

Pl TR P B TR ERMSF O RF LGSR e PR e =T /R L

2.H:% F-score - F le. & T 323 ~ L: ™ F-score 4L F 2. & T 323 ~ B/L: = 3] K F-score
FFELES/L: A ™ F-score #F 2 & ~B/H: ~ 4% F-score 3« % &2 & ~S/H: ] 4| % F-score
Kyt

AETE- AL BT IR T EE 5 e F-score % bt B R
FigoAun HRFEEWPIHE LR FTEERPF - BHRFEERPFHE
BLEFet P SHAFLEHMIHES/LAFT P BHAFTES
WX ES/HEFTosHFpF S B/LIRFT WP I S/LEFTemp s
PP EEHFPF B BR T e WP F LR TP IR BT 2 &R

FoEr TiogEad BAREA t R FHEEFTEEALT G F-score ¥ 4

EE A4 T O HRFTEERPFE LRFT RGP IL i kT ESF tES
9.7692 > B ¥4 p i i 0.0000 > L F % AT  HEFT L EFP I B LAFT L
Pl %R F R %A KRG LR SB/HIRFT o f4Fp g 2 B/L AT 2 & 47

e BRa e ot 5 95167 BF p &3 0.0000 0 kAT 0 B/HEF

EEEPFEB/LRTRAEMS 2 T RS &5 XEPG LB SHETE
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SR FES/LI Tt Fni g %% 1 E 5 6.3060° 4 ¥+ p & 5 0.0000°
B ERE T S/HBE TR LI g /LR TR F > 2 1% F kE - &
FHPF LB BHRF eI SHRFT R bFPI LB HRTES LB 5-
11382 ¥ pid s 02618 {26 % kg7 B/HL F e spp s S/ F s
HIPHELZR SB/LEF et S/LEFTesfFpranidhads tES
-1.3981 - B E M p @i 0.1698 * B/L L F o A4Ff F M3 S/L LTl SR » &
EREFAE @A FHPRLR MR T e P S e B B T R E P 5 ni
PHTSEE tEE 31245 FM pE: 00033 kM T  HILFTsmpy
FRN PR BT R LR S B F R &S FW G LB LRFT LR
UrE B B B T R PSP B R L 0t B 5-21940- 8 ¥ 12 p £ 3 0.0341
BRESEMA  LAFTESFPF OB S T e s P S S OhF K %

ﬁ—gﬁr’;ﬁjm’ﬁ E4

344 FEERRTRE SBIIT IR ERTEERPLIR T
P AR £ i t i p i

H-L 0.0494 0.0050 9.7692%** 0.0000
B/H-B/L 0.0495 0.0052 9.5167*** 0.0000
S/H-S/L 0.0493 0.0078 6.3060%** 0.0000
B/H-S/H -0.0087 0.0076 -1.1382 0.2618
B/L-S/L -0.0089 0.0063 -1.3981 0.1698
H-+4c %ﬁ%‘% #c 0.0303 0.0097 3.1245%%* 0.0033
L% *ﬁ#ﬁ # -0.0191 0.0087 -2.1940** 0.0341

32 1.H: B F-score & 7 e & T 324 ~ L: X F-score ¥ &L F o & T 323 ~ B/L: £ 3] i<
F-score ¥ 7 e & T o3 ~ S/L: /) 3] K F-score £ # L F 2 & T 32 ~ B/H: +
A% F-score &% F 2 s T323p ~ S/H: -] A1 % F-score ¥ & F 2 & L 3o3p
*

2.%F 7 B F K2 p<0. 1 ~ %k om A F K 3 p<0. 05 ~ Rk A o7 B ¥ -k 3 p<(. 01
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e @RfE: Hy Ly B/L~ S/L ~ B/H~ S/H-~ Sefpdpdc R ie g > 27
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B 0 e fidn eshdR 0 o o

F04-5 B FHOREFRE S P T IR0 P A gt
SRk 3 ol @ kR E ¢ E BREL OSFPR RV
H(F-score)  0.0381 -0.1539  0.3058  0.0471  0.0832 0.4576
L(F-score)  -0.0016 -0.2178 02871  -0.0028  0.0863 -0.1361
B/L -0.0115 -0.2135 02460  -0.0115  0.0843 -0.0529
S/L 0.0083 -0.2220 03282 0.0053  0.0930 0.0896
B/H 0.0247 -0.1658  0.2282  0.0306  0.0793 0.3119
S/H 0.0514 -0.1430  0.3833  0.0525  0.0937 0.5487
‘eigdpdic 0.0123 -0.1908  0.1971  0.0181  0.0757 0.1619

PRl ToEG LR T RERPF CRELS R R PR R =T 0 /RE L
2.H:% F-score < F ‘2 & T 323 ¥ ~ L: ™ F-score 4~ 7 ‘2 & T 353 ¥ ~ B/L: ~ 3] i F-score
FF 2 & S/L:0] 3l F-score 4 7 %2 & ~B/H: = 3| % F-score & 7 22 & ~S/H: -] 3] % F-score
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o

R

w

AP E- AT LB ET I NP EF T & Foscore & i it B EF
Pt s AR HRFTEEHEMIHRBLAFTEEFPF - BHRFT LRI HE
B/LAFEtEms SHRFREHEMIHE S/LRF o FPS BHLFT L
WA S/HRF e s B/LIRF e Pk S/LRFTesHms 1
BT R LR F M AT P S LIRS P e AR 8
FoodRr LIk A BAARA t R FH AT S LT Foscore £ 4
2.

A A6 T HRF b EMI S LRFT s FMIni RS s t 85
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A B e Rs tES 87287 FEpiEs 0.0000 % ¢ % T B/HK
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24



BEFPFE S/ KT R LFP I LB RS t B35 6.53060 BE p E
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Boced FHPG AR BHEFT e R F o S/MEAFT eI it
tE5-3.4500 ¥ piE s 0.0013 sk T B/HELFT s s S/HHK

Fa @ s 2 INFRF - s X ) LB B/LRFLeHMEe SLET

~m

BEFMFOLEHRTEFOtEL-3.0803 BFEpEL 0.0037 T E kAT
B/LAF i s afp (0 /LR Tl 4R S o i 1B k> %A ¥y £8:0
BTt pse o BhEh T et Wi RS S t 5 47297 ¥
p a3 0.0000 t &5+ 8T HRFLFHPIFF B ERFTREFPF > L
IR 5d G LB LT e S & e b B T £ AR L
Pkt EL-2.340T HE¥MHpiEs 0.0240 e e kMgt LHFTEEH
POk b iRt B T S AR o i B MR 0 KA KRG AR

24-6 AFHUPFTRE B I AT IR LRTEEFMLIE R T

P AR AL i t e D iE

H-L 0.0397 0.0038 10. 3547 *xx 0.0000
B/H-B/L 0.0362 0.0041 8. 7287 *kx 0.0000
S/H-S/L 0.0431 0.0067 6. 5306 ok 0.0000
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