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Abstract
This study aims to deeply analyze the profitability of listed real estate companies in China, using factor
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analysis and random forest algorithms as the main analytical tools. Through a comprehensive evalu-
ation of the financial data of 119 A-share listed real estate companies from 2012 to 2023, this study
identified the key financial indicators affecting profitability. The study found that the net profit mar-
gin on sales had the highest feature importance in ROA and ROE, emphasizing the core role of the ratio
of net profit to sales revenue on profitability. The asset-liability ratio had a greater impact on ROA
than ROE, revealing the importance of the debtlevel in the return on assets. In addition, this study also
explored the temporal trend and regional differences in the profitability of the real estate industry. It
was found that the overall profitability showed a trend of stability first and then decline, and signifi-
cant differences were observed in different regions. Based on the research results, this paper pro-
poses targeted management suggestions. Listed real estate companies should optimize risk manage-
ment, improve the efficiency of asset operation, flexibly respond to changes in market policies, and
implement innovation-driven and regional strategic layouts.

Keywords

Profitability, Factor Analysis, Random Forest, Listed Real Estate Companies

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

Pt AT WA O B R T Y L R 7y, WP, mlk. Ji RO A LU Rt i e e ¥ B
B EE o LSRG, SRR, X BRI R R RN, RSN AU R R R & .
It 5 e 28 (0 DR R R A T A ERE RO IR, 5= T IA 2 5 1 2 AR sy i A, OB TE . (2
TEH B MG 0 SO 1 LA

BAIGEST, AR MM R M i3 58 4 F1 B OR B A, 4R K52 Albddad JL 22 5 i B 3R BUR
(KIREST. FE5 U, FAIRE A DU T~ 5] I S5 RER 0L, SR ERFEA R KIS AT
SE IRV BRI Syt B A FE AT B XU R FEERRE T R LR R BB W
AT (RS TR SR DL S BT R e s o T B Bl A RIS, ARIGE ST I S b Uy E
B, ERENEH B A R BRI AL A AR A 2B R AN E AT, J9ilE A B2 SRR SR ALK AR .
Fk, BT H) S R B B 24w T AN B8 5 (50, RGBT W58 i 38 5 I S
UEAh, B T3 58 S HOINRIAN 22 M BE A AN AR 4L, s 7 b1l 28 ) 7 B I R e 587 45
P IE E BRI B B A FORKE R R RE ST, DA R -

A B AR T o M A BENLAR AR S, X st i 2 w8 R e 2 sEAT WU SR 0 A, SRR
Wi 3 A BE T RO BEIA R, PP AN R XA F] S A RE T IO 2257, RS BT H BRI RE D (M o e X 4t )
REFTAIRNBIE TE, AN SOHE Oy g Hb 7 b1l 23 ] PR g ies R R RS 7 AR (i AR SR AT SEBRAR 2, [ 0y
HRERMRESE, (CERAT IR

2. MHRGRIR

[ Py K 7 R A T A BE 14645 . Alexander Wall i& FHIR/RVE4rid, FWLEARCE T bR, 4
LAE DR, WIS TEARPUE S B 8L DAZRE I 55 IRBL[1]. Mohamed Khaled Al-Jafari {1
BN IR, SRTCEARE IR EEE, R s FIE PR W SSATRE . B B Ish B e SE
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JiT[2]. Kim Hiang Liow KM E ¥ HLE 5 ALPHA J7i%, fijf 2000~2006 4[F] 19 %3 [H b5 ™= B A
A, MIEK BRI RE )1 SATATF R =N E 5 %2 11 FhAS R A 7] R#{E[3] - Salvador Rayo 5 Antonio M.Cortes
K5 T 4e 8 B B K VAN S5 (CHAID),, X PRBE b5 = BT AR IN LA AT, 64 L& B AR B R e )
M F B, hRGE %0 2R 07 R D T R A 2 [4] -

FREA IR RS ik, SERE LR G AT RIS, XHRAGA R BRI E 4
BV, 4R TR T, RTINSV B A FI SR B AR [5]. BRI, A fiEsh
B BH R b R . SR AR MR, WIE T s R A F AR E AR TR R A,
HAE UL A 3R T i S R 2 W BRI R PN FR b — A PR K I b 6] TR, PR, AVE
MER BT briE, 456 1998~2002 - A4 H 2 5 1 A =] BT, 53 AR ST R0 34 il
MIFEAR S T RN Ge JJHEATRINT 7] 216 VE AR g 2T edt BP 441 20 X 26 11 Al 28 R e 0 PP AR Y
T AR SR IR B R 7 L R LB T 5, DUVPRE FE v, A IR SR A A EL[8] - TRAL. ARI
KIS N2 32 % 3 0 i Ao [ B3 BT A W 2000~2007 4 5580, Wik BRI e g it Bde by, i
17 = BT AR BAIRE S BT ST[9]. FilEE ., FRRAEMEE TP il 2 2 kBRI §E 7107
Wik R, BHERSTESKOGHEAS G770, SR A & FIRE T 34T 255V FR [10] . 2EHELS
& FAIRAHTIE, SRR R 5 AR AT i, 5 TR A R J HEAT X [11]. 5KAT. =
Uiy FRiFELL 2001~2014 FFRIE A B b F0 58 B N RE AR, i I R SCRE ) ST R i ) SR
FEARAREAIEES, S BRI AT BP M4 M 258 HAT B2 35[12].

[ g AR B e BT W BRI RE I B AL A DGR AL U &, B T I A 5 7.
SR, X SEAH S AL IR AN BE 2 00 BT AR I BAARIE DL, B0 — R ATt A X B, A 2D
B G T HARZI 0 T B A SC¥ Iz F R 20 A A AL AR PR SR 3 ot 2 47 7T 2 ) F) 82 )
RE I TR 7T 5 43 #T

3. #RBNR
3.1. AFaHrE

Rt M2 TeaE A EoR, B R R 2 ER 2 M R R B 2 A B R VB A 1
BRYESE o X FPTTIEINN, FENGI BN AR B, A — AN A] B B T /e AR B (B K1), e A R R 2 1
A XA R IR I . R W A A R AR S A R K R/ A B AT 20 2, (A5 R P 32
B RIS R, AN FIZH AR B AR SRR AR A A e . RRAHAR BARER T Bl i) — DAy, R
NI T o RAITEAA BT IR EE T A A5, BT DL D BE I 4ERE, T it Al A

BEAT R 720 B D BRI B B AR HEAL AL, SRR L R AR OCHE R, SR IURFAE (B RIRRAIE
e, BE B TR EG TR TR, DR DR AR AR AT R AIRAIE o PR3 Ay A R A2 PR
DHTEIZ A, ERA VA IR R AN T ERRE, Rk TR SR T2 MR RRE. BT
B 5 1573 0 (PCA) BIRAE S LT AR AL, EEATHY B AR AN A7 AR 22 5 o 173 2o W 000 2 00 o
4t I A2 AR e IR AR B Oy — AU R SR AR B (FEY), 1M IH T A BN B TR R R AR A
[A] FTERAE DR 2R, B e A 3 DR O R R A R A B W PR AR G

FESERRR IR, BT AT B TAE SR ARt T OB BUE PP UR, H BT
FARBIEAE N, Wl REAT N MERMEBCAREE . BLAh, BF 2 dTie v LUK 2RI R A%
ik, ORI E T RAA A etk . 2z, Do dridoe — P R TR, e 46 s s o B T e
gk, OIS EIR A B AT R R R O R, AREANT TEAN SR B AR AR -
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3.2. BEALARREL

BEALAR ARSI — P SO A2 0 AL &% 25 1 Uk b |2 B PR 5 KSR B 21 T ik BEATLAR MR (3 A
PR TTRE R . Bl I SRR DRI R — A 3R K PR . e AR PR R, BEHLAR
RS2 D00 it 46 BE LA UREAS CA R sl fli e, RV E BhaREE), JF H BB FE— SRl . X b
HUER) SI R BENUARAR RE I S il —J7 1, FEA BRI HUORIE 1 RERRAR BT 8 T B0 )1 S A
PRSI, 00T (8 AN s 55— T3 T, RFAE B REATLIE A A BRI AE EAT 20 SR A R AE 748
WA, DR TR B AT B, BENLARMIE I 25 BT AT DR S A FI0 45 R OR AT R 2
RT3 70 280, JEFE R BCEER T30 BASSRR 2 SR S & I TS s X3 Bl ]
AL, SRR DR S TR T SR D e & B TN 25 2R

BENLARM SR A AR R ILA . o, EEAMERIUIMIGEETT, R IR AL B e 4E R AL
fi, JF B RS A E R A EOR R A K, BT RSN, H T RE I BN R E
AATEE. 4, BEVLARARRERS VP AL 2 ANRF AR XS T J000 45 SR S, RO TR e AN B gl HoA =
B EKPRN AT, BN Z TS, AEBSENE, AT ORI W R s 7E
SRR, RENSHEAT 5 P PP AN S T A2 BGRBIN B AR1E 55 A B AR S0 A ) )R B

SR, BENUARMELR IR ek B0, BRI R A B B, R R AR A B R A
I, IR AT e . BRAh, X Ry e R B A, HAEREFTREAS I — 288 [T it i B
JEAAE L RIRE, (HEENUARMEE AT R R A T REA R 4r BOPERE, 8 A2 Bl A B 734 4F 55
KRIEHEHEZEH .

4, ERIE
4.1. BIEXIE

AR3CLL 2012~2023 AFFTA A B BT A BB AR R, AT I N AR B ARSIk ST
*ST. BT &bl JLUR, HIFREE Bt 2 b REA s SRI5, A o A BOR NS 43 S0 $idis
B, X P AR B AT T B 2 M AE A S A T Z-score ¥EHEAT Bt ARAEAL . SR UEER] T 119 K A B
Prtr= BT AR 2012~2023 4] (00 55 0t BT A DSBS 4 R IR T [ 22 22 (CSMAR) £54fs /2

4.2. BEHAA

BAIREJTHRbR: AR SCEEUS I 2 R (ROA) F AT & Al (1 2 R

FRIEERE: A XS H AR, Bhik i an F 5 a8 R §E 0 KA KM AR, T RSB MR .
PR (Lev), JEIAE AR B MG S ER SR HER R, RIS AR . B SRR
(NetProfit), Ak FE A EBN L2, H DU & IR B I RE /1. G557 5 % (ATO),
DAY B SN2 08 7= S LA AT i B, L s & R /T . Il b Ze(Liquid), 3N HE =
M R B LAl e, AT A R B K P B4 EE 2 (Cashflow), SR Ak 48 8 36 3 7 A f B
SRS R sh U LU AT i, Al ) e RS R R KT o BN K 2R (Growth), i
BIAAEE AN E— 8 IR LU R T i, R Al &8 R R D bR 2 — . BT
K (AG), ARG =5 FAE R Bt FOE R 1 R =, [ ) 58 AR SR T T T B L (BM),
P AN B S T P LU, I S AN . 2 B EAA L(SOE), A #m I E N 1, JEE
A AV EUE A 0,

AR E AR G4 R 1
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Table 1. Descriptive statistics

=1 kgt

ALE HfE bRz B/ME S ON|
ROA 1100 0.023 0.052 —-0.873 0.297
ROE 1100 0.032 1.007 —33.001 0.376
Lev 1100 0.633 0.179 0.102 0.984
NetProfit 1100 0.105 0.570 —4.323 12.081
ATO 1100 0.250 0.190 0 1.680
Liquid 1100 2.001 1.335 0.117 28.098
Cashflow 1100 0.412 0.566 0.004 9.092
Growth 1100 0.225 1.027 —0.915 19.765
AG 1100 0.106 0.235 —0.908 2.283
BM 1100 0.868 0.236 0.051 1.416
SOE 1100 0.576 0.494 0 1

5. SLEERS 1R

51 EFEFIRFIENMNESELR

K1 AR R 2 IR AR R BT I, B IR BARER TSGR B R, R R s A SR
5, M1 ARRTUE Y, K2 HR R 2 (AR O R B LU, IXRT RE R A B 2 R AE — SERE L 1Y
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Figure 1. Correlation coefficient heatmap
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ASCIE L E RN T, i R Z IR L RAE R T AN O 3, O ER
IrEEr AN 20.7%. 32.3%. 38.1%. MRHEL 2 4iREoR, WShER BlatR. HERARER N H
T EEA BB, BRSO R ER . KW E L BT GRS AN T R R,
WSS AR BB IR RS =N T R

Table 2. Rotated factor component matrix

2. nERE R TR RERE

1 2 3
Liquid 0.961 0.038 0.047203
Cashflow 0.827 —0.202 0.017475
NetProfit 0.129 0.019 —0.05003
SOE 0.051 0.295 0.009284
Growth 0.021 -0.111 0.201007
AG —0.038 0.039 0.255331
ATO —0.047 —0.457 0.233742
BM —0.144 0.517 0.035496
Lev —0.460 0.654 0.597794

R i PR R FE R AR S RE S S TS ML AR R S AN T, ARSOR 3 MRIAITIE N Yia Yoo Yso
315

HI7E 3 3B E M 5 E BRI R, IR (1)FI3):

Table 3. Factor score coefficient matrix

3. AT S0 RMIER

1 2 3
Lev —0.109 0.042 0.024
NetProfit 0.113 0.121 —0.023
ATO —0.006 —0.032 0.013
Liquid 1.663 —-0.120 0.057
Cashflow 0.637 0.093 0.004
Growth 0.667 0.130 0.013
AG —0.015 0.107 0.030
BM —0.057 0.055 0.109
SOE 0.026 0.099 0.010

Y, =-0.109Lev + 0.113NetProfit — 0.006 ATO +1.663Liquid + 0.637Cashflow

1

+0.667Growth —0.015AG —0.057BM + 0.026SOE @)

Y, =0.042Lev + 0.121NetProfit — 0.032ATO — 0.120Liquid + 0.093Cashflow @
+0.130Growth +0.107 AG + 0.055BM + 0.099SOE

Y, =0.024Lev —0.023NetProfit + 0.013ATO + 0.057Liquid + 0.004Cashflow @3)

+0.013Growth + 0.030AG +0.109BM + 0.010SOE
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HRE TS J5 R IR 7 3 7 2 ok, il E % L7 R 5 (4) 3, B RIG) AN, RIS s
b B A BE T 5 G T AR Rk IL (5).
P =0.207Y, +0.323Y, +0.381Y, )

P =—-0.00481Lev + 0.04458NetProfit — 0.00969 ATO + 0.32482Liquid + 0.16363Cashflow
+0.19594Growth + 0.04497 AG + 0.03896BM +0.07112SOE

5.2. ETHEHARMER A BT ELIEIE

7 AT A% D AR AAE T A B s 4540, AP i R o m sk, R X — i 2 T R 2 Al o015
B HEEZN, BENUARMEIERE KA T m e 8, b AL SR RAE R L2, JF Hil T HET 2Nk
T I B BRRE , B RS SR AL m A RUHERA TS . S SR E AN S, BEMLARAR I TR FE A R
T I 0T LU BEALAR RIS VT 25 B 5 DR 120 W B VPAN S5 5L, T DLEE AT PP A5 A (27 T H 2R PR R, N
MR B NI PEAS A o X FPLE G HEEBAMUEE & T AR RS, IE3G 58 T PR 45 SR iy m FEPEAN
fiteFE 1o

TEATR Sy, ARSI 2 W 8 28 (ROEVE A o3 — /M & A & R e T 4B bR AT 0 Ao & 2, RHITZR
SRR HEAT R 53, FFEAFRARAE x S8 FHEAR y. IR, B BENLARMR 2 B3 347 SE AL, EIISGERA
Horh AT ISR, BB AT INASE T N CAEAT 0000 o DAy 17 6 T 7R fff 52 R AR i 2 TR AP 447, a6 300
FRIRSERT, HANBEE e S 15 KIRE . e, iz feature importances 572, i S AE 1) 25 B DL K bk
HEZE . 5B plt 7738, DASRTR B TR 2R AR I 1) EE SR AR 94 22 2R 47 T ARAL 52 30

®)

Table 4. Feature importance

4 HEEEM

Bk FHIE E ZE(ROA) A I 5 221 (ROE)
NetProfit 0.453663227 Lev 0.386613
ATO 0.242317555 Cashflow 0.28858
AG 0.193418372 NetProfit 0.21683
Lev 0.038447613 ATO 0.074219
Cashflow 0.035159555 AG 0.014253
BM 0.013582915 Growth 0.011213
Growth 0.012505522 Liquid 0.004288
Liquid 0.009674432 BM 0.003491
SOE 0.001230809 SOE 0.000514

R 4. [ 2 F0lE 3 LS, DU XS AR bRt il 2 R ie JiE FH 2Rt Y815 R R ALE
ROA Hl ROE Wy 1% 4t T FRHIE B 2L #RAE 5 &1, 431l v 0.4536 A1 0.2168. X & B ARV it 1) 5 84
WO B L e R e 28 R B8 D I B O BRI R 2 — o R B B R 2 R R A R A%l AR RO 3 s 4 5 R T
TR R GF, GBS R RS B R SRHUCE 2 I FE « 5™ 57163 7E ROA HH [RHIE B 2294 0.3866, 7E ROE
t19 0.0384, X — 2R HKN], FEATE R EHEROA)N, Hfi AT ZFIEE J IS S A B E . BUE I
VEPE A 50R AT RS NIV 55 RS, LI FE 1R 15 55t REIE I U S5 AT AT 2 B2 T+ ROE . e B 77 Ji) e SR (V) R AiF 2
EPESE ROA 124 0.2423, 7 ROE 12 0.0742, X3 W7~ 1) fd F 20K 6F ROA R4 AT ROE. Jitth
FEAE B R R R R T R AR BN R S, AR, R EA
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Figure 2. ROA feature importance
B 2. ROA FHEEZE M4
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Figure 3. ROE feature importance
3. ROE fHEEZ

Mo s ZAE ROA fil ROE HHHFAE B K, 437174 0.0043 F1 0.0097. it sl bb 217 & s b e A4
fiRE 1, BARXTEAIGE A — i, (HAFHAbfe by, HEZEMHEK. LR LERE ROA FHIKHE
BEEMN 0.2885, £ ROE H24 0.0352. ME&RELREmRHSNEE G =AM ETHE 5, 5
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ROA [HISAMABE N3, XML T R AP & e S Ak 2 R e A BB . IR N I KR AE ROA
P RRAE BB 0.0112, 7E ROE H'2y 0.0125. 1% 3 B 44 B 186 K56 8 R ik 1 (52 ER AR A7 AE, EARG T
HAotdabr, HAERHE/N. BRI R PRHEEZ AR ROA 4 0.1934, 7E ROE H°4 0.0143. XK
PRI ROA MISEmAECH R, (HXF ROE MIsZmai s, a8 B8 = Koo R RE ) I sk A BR . Tk
T T 48 LE AE ROA Hh (#54E 5 B4 0.0136, #£ ROE #1249 0.0035. 1% 3 B 1l 3 % b A48 iR 345 % ROA
(RIEEI KT ROE, T I T f bU A5 AT A B vk 3 T 3 it Ak AR SR B R A 1A e i IO T . Ak P B RS
HEMAE ROA 1174 0.0012, £ ROE ™) LF 1] LLZBE AT 13X 38 B A b i A AL 14 5 %o 22 R e 70 1D sl
FEXFEZ 7N o

LELATR, AR SR VP e SR R g T A B BRI RE D BB R AR, T S R A
R G R RIEEETMEM . RalthR, BB KR, QP KA I T A Ak B
A BUHE T ) S AR N o

Table 5. Prediction accuracy

5. FUWERE

AR RN ES
ROA 85.88%
ROE 87.59%

B 5 AR, FEMNAREA S =39 330 iF, LL ROA &R TN HER % 7y 85.88%, H 283 1
BAFRPRBAET TN, 17 DS EAFEAR TR BL ROE Y AIaAR i TN #ER: 3 Jy 87.59%, £ 289 />
BAFEAR AR, 10 DB AHE IR R #873 FR I REA S s, AT RE R T SCE AR I (8]
ERIBEREROR, IR S RE WAL — I TR 22 5, AT 5 B ATLAR MRS 27 348 23 48 R4 s PO T
Mrb B BRI S, AEls DLRE e A HERR 3 UL AS Al 1 2 R e

5.3. BFIgEh#EH T

Table 6. Profitability yearly statistics
= 6. BARENZREGIT

year mean min 25% 50% 75% max

2012 0.034796 —0.08638 0.018613 0.031589 0.045022 0.131917
2013 0.034483 -0.12396 0.016816 0.029574 0.046223 0.200068
2014 0.027254 —0.04645 0.01193 0.022846 0.039724 0.112458
2015 0.012952 -0.12441 0.008754 0.016221 0.03072 0.098406
2016 0.031484 -0.04478 0.012752 0.023087 0.040891 0.139128
2017 0.034799 —0.06199 0.014625 0.031334 0.045111 0.192735
2018 0.031759 -0.53273 0.016258 0.028459 0.04806 0.177669
2019 0.035635 —0.03585 0.014766 0.021459 0.04391 0.296705
2020 0.014242 -0.87301 0.009644 0.020786 0.036097 0.107491
2021 0.011333 —0.40776 0.003947 0.01333 0.026673 0.114452
2022 0.004617 -0.2923 0.001056 0.006503 0.020545 0.111296
2023 0.002819 —0.14542 —0.01155 0.006313 0.014962 0.208723
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i 6 A4

(1) 2012 % 2023 4, FE =T BFIRE H& DT T BERB S . fEX+ 4EN, Tk
BRKV Bk L 2H e RGBS, JEH L 2020 481 2021 S EFIKF R BEEONRIZL, X R
FIBME LA 2012 41— 2 47 o 1X i B2 2000 T BRAR AT BE S5 /MR 58 iR R 2 AR 4 A 0, 5 il 2020
SRR 2021 AR IEE A ERFTRE N KIRAT, MAGHEN AT ERvhd, SRS 15T R, #nm
HE T b5 R AT R e

(2) M 2012 4E2 2019 4, Kyt A7 Ml i o A7 B0 R KPR T 31, 1X R 2 40 LT A =& R
RBLFEAMIEARE KT, BoR TAT AR EI R GE DI E R ZE R X IR AT HE B 747 H
o AL A SR T I 58 4 IR RS BERE T, RRNE TE T 34 B A DR R A R AR T I B RIKT

(3) 7F 2012 % 2017 4EHAIA], PYJr 7 Bl 22 FEE T 46 /), RIABAKFaTES, AR EHARZ
(i) ) 48 R 22 S AR08/ o SRTHT, 2018 28 2019 4, DU A8 ZFE UGS K, 2020 % 2021 4F [ 22 FA 5 2 i}
FRER /KT o B HEBR Bt e 0 A BARE M, DU 4357 25 22 B 0 K mT e A7 Mk 9 8 R 6 70 1) 22 57t IEAE
DR, X ATRE S TSRk AT VISR 1R 5 DL R Ak 2278 SRS 1) 0 A R

(4) 2022 FEAN 2023 AEEHE R, REAT R RIKCEA BT, (ETRIKE & 2012 F 1K
o XA REE b T RIS BOR IAFEE R . T3 R SRR L BAT I N se 4o i R B G
A 2023 4F, SRR OE SR AT AT A Al B % SEI S = ) R, (RS EM AL IRIE R R 2
e R VAT E it oy =18

g LRTR, FHEATIEAE 2012 %5 2023 43 IR) (1 2 R e J R AR ST B, AT P 2 R 22
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Figure 4. Distribution of profitability among real estate listed companies in various regions
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