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Abstract: This paper reviews the development of commercial real estate mortgage-backed securities. In addition,
summarizes the relevant pricing formula of futures contracts and commercial real estate mortgage-backed securities. Based on
the above research, this paper puts forward a new type of interest rate derivative futures, that is to say CMBS futures. In this
paper, both the CIR model and the generalized method of moments are used to deduce the relevant pricing formula of the new
financial derivatives, the CMBS futures. At the same time, the 261 real commercial mortgage backed security transaction data
from May 3, 2015 to April 26, 2020 in the U.S. stock market are downloaded and used to test the derived pricing formula that
derived above, and at last a specific CMBS futures contract is designed in order to provide reference for publishers when they
are issuing the CMBS futures products. The research of this paper has certain practical significance for promoting the interest
rate marketization, broadening the existing financing channels for investors, promoting the development of interest rate
derivatives market and interest rate futures market. It also has certain theoretical significance for the development of financial
derivatives and futures market, especially the development of interest rate derivatives and its futures products.
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1. 5|5
1.1. EEEREHAHAELREX

TR UE I3 A A 5 0 i Ak < i 7 R OR AT RE 7 A BB
SEUAE AT SR, 8 I X FEAT G5 A K e v LUK i
HAZHVES, £ LR R AL R AT B8 SCRFIE SR [
MRS RIT404E LK [E Pr it i 37 1 i L E G AT
ATHEZ (1], e i B A R 711 e el Hh
BB A [ F <z i T 4 bR 34 ARy B g DL R
DU AR AR 3, BN AR SR 18 7 A B R T 7
77 it KR RBTT 17 o

A SCHF I 2 e R B RS A 2 —, 2
5% [ B0 it 38 HURI AN 45 4T B IOARAT IR &, R AT B AT 4T
AP R STR B AR R, AN B,
SR JE A FH e 7 A B AR e AORL R 5 R AT IR SR, IR
ZF A MU R BEAT PR CLRRE Ui o IR TR 2 HL%
YU WL B0 2 55 WU LR AH 5% ) e R ALR) SR 4 it 4H
Tr, R 20 XU RN B A, 2 T I 12 B AR N SR AT
ESUNA SN IDRN iR < AN 1 Gik 7 SR N P 1 S L S
7 SRR 73 O AT A D 17 AR DR SR I 53 A e b
P M AR ST SRR SR PIR,  TT0 HLA (9 b ARSI 4 —
FER AN HE AR 5 55 SRR X B

Forb, R AE 5 P IR OO RRIE SR B B AL B
KRR R E, ERERITERA T, il
LIP30 /536 T0[2]. B R e B2
FORBE SR, 1275 17 S TE R T BN 58 BT R S AR
kR, BRI ORE N, R
BRI IX B A AL Tl D R R B, BRI

FAL M ANTER, Sk P R B AR B TS 0 R AR

EIERRE, 3 A ORI 2 10 b ™ 48 20 i AR 3R
RIEF] VX — Uk, 2 o B4 S dis R —A
AT

FRE B i 5% 07 SO IE BN fa] BT, 2 8
Fe I RAT B RAT IR AN 5 I S5 A 5 HA) < R R BE T
o REBLA IR T L5 KRR MmN B, X T RAR
A REAR K, G 1 fh B3 7 AN JRE 2 244 BUR 4 5F B
AN 45 % 2 3 R QTR AT ) o AH BE T 4% 48 A i B AL
i, CMBSHITT 5 BA BRAR . HRER R R 385K
JA AR S0 A, T AR <z it B2 545 21 B 7 7 O BC L (3] -
PRI, AR SCAE S 5 T A A0 b P8 s 3t 7 IR D K SRR IR
I3 R SR FRAGE A (R R IR, i R — i 2R R A A A
Wite, RICMBSHIBE, JFxf M iEAT AH 2% 195 i i ik Al g
ek, W N REESF TR R B 5 At 5
AIRIE A7 2, HHEREHE < Rl iy 3 (K B AR R T 3
)RS -

1.2. XEEWZH

ARG ZHIL D ATy B NG E,
B I TS SANZHE T RS R L B
DR IR SCHER MR £ adk 5 0 (] Jot g ol A4 s b 7 R A
A SCRRIE SR AR R W FT DO RE DL HE 4 77 3 B =78
73 N GUHTE RS H CMBS 1 527 il AHL E B 1) i

E o SBIUE Y N M R EIR JEAL 5 e sk, JF Hege
FEMRGAMEEEMER, SaEmtik, st
I CMBSHATE & 4. B AR, R
Xt [ B A 117 37 E CMBS AR (K S A 5, $2H 285
W IR AR R S A AL

2. XHRZER
2.1. Bkt R R SRR SRR R B T B i AE

SR PP IES 1k (Asset-Backed Securitization, ABS)
7E ML 70E AN T EAE R T DSk [ Rt R LA
Jo T W B 97 2 e IR 8z R ) 23 IS 46 ) R, T A i 11 804
£, BEAE 2 Eam M e A, SOBRETEIR T 7R K
FIHRRE o T HEFF HF AEFR 6 (Mortgage-Backed Security
MBS D) 1wk P B b T HE W BE B SZ KR 2R
(Commercial Mortgage Backed Securities, CMBS) ¥ /&
AHHIEER . CMBSH F it A= 119834F, H3EE 1 & ik [
Fr (Fidelity Mutual) A7 R[5 23 5] AMME 216000 75 3 70
AR M A o 1 B AR BE K (4], PAVPUN3AZAIE SR A
by 77 L gh 1 HA B N ORI A \], kT 7 CMBS
HEEFEIFHET Y R, 280 FEA K, HTEE
Fa b= T I SR D R & B RIS ) i sz, 3805
= T3 B RAH LA SR K R, 2 AT IS .
T A BRIX — R ERAT LA DS BT L, TE RS TR
7] (Resolution Trust Corporation, RTC) Hiltti#EA. HZ
HCMBS BB, 383 R AT M o5 4 A R AR IEIE 77
Rt FIRAS BB RNRE  B ) A R . KR B904FE AR
A, ERSRER 2 SR 2 BERTCIN 7%, FIHCMBS
IR AR TR, KR T CMBSTHIZ K & -

SR B E ) CMBS T 762 20 B, f - E 2E 12006
ESH, BERFE ) FRIT (Macquarie Bank) 5
rpE DR IR B BT, R A E 291042 38 Jo B b
L7 0 H R FEATUE SR R BE[5]. ELFI20165E8 H
WA 5 — AL EIIESR A 5 B HE R 756 [ B b s o
(ICMBS™ il, 44 N “m M —& R LR & It 7 g 2
TR, I8 BIL4012 6 TT I R AT RIS . B A 3 ) s
ATAVIZ 0 3 NAE BT AR, A% e (1 4R AT i B A5 AR M AE
W TR R[6], AT 55 SR T Ak 4 (Real
Estate Investment Trusts, REITs) AV 4 5 7= K 0%
FOCFFUE TR 55 ()0 75 B BRI IE 2 20165 FF 46,
R ECMBSI RAT E AR B A T4 RIEIG K (7], HARkK
R R 2 I FUR S T B K.

&5, fRAHCMBSHIAR Y, s B, HAR
VR T e, BEE 2 R TR SR B AR
EREAR. TEMKRE, bYW 5 —A g
B2 . EE WA= EER]. Huliis L
I8 I CMBS B b5 F ) 0] DLRI 20 AP R4, Bk
NALE FRhNEAL 5 — 2 AT ML 5 = AR Y
o EE AR RR XM ANEL XS g )
O UL RN E . HFF m@ RN B ARZ
B RO, RSB R OR IR E e . R R
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H AN R — M BRIIRL9],  #E A FH R A4S 4 Y
TExS B

2.2.1. ZRtER

B R Y JE i T S M B i 8 I 9 . X
SR ST A, B e T R DGV 1 A A L XU 7]
R, AR AR S ) P A s A P XU 1 32 AR
B2 —[10], TE&RL™ M AURAR 17 ZMMNE. %
T 55 4] i Merton FlRobert (1974) [11132H, I HAEML
B a1, GAEFBRAWHEME. 5T L
AMER I 5 RS SR AT A S E M TitmanFATorous (1989)
[12][FIFE7E 25 FE AU 25 1 25l |, X730 B CMBS 7~
HEATH R E A MKimfRamaswamy%s (1993) [13]7E4%
AR IR i P /o e o L4 10 1 (= A N R = D LT K
55 DRSS WAL INF & = i 2 R AR B 49 XU« Chillds

OttS%E (1996) [14] 7] 25 FEAHHLAL 75 FH 4 Rl 5% 7= AH S HE
[%, Zhan YongflGang Zhi% (2009) [15]7EHIEAE F
18T W AR R AR, A AT A A CMBS IR a3
FORBREEI E TT R 7 BRI Bb)E, NS EMET
e R R SR A BT [16-1 7R X CMBSHEAT 11

David (1999) [18]F K&+ k% (Copula) HIJ7
RS GRS S, ARSI P HELE,
X R R AT A S AT AT 7L . RobertflJarrows (2001)
[19]1F| H Copula th £y FI 52 5 # 2= 5B &5 &, F 5e o
(2014) [20)7EHHEA F X GIN T HRECERA R, @ik
LR e PR, 4 CMBSI E N TR 7 3 2 1 EiS
. RobertflKolb (2011) [2115 274 (EHEr&piTi
HE B (Modeling International Financial Markets
Contagion) — 51, %12 FH Copula i £ K 43 #1 AU 33 1
X AT AR S E M T A .
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A S AR 0 55 7 A0 (B AR B R 1, 395 A2 YELRA AN BT T
HOMEAB L, ANmki#ireh. E, ETFE¥
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RFPR B SBIERE, A FER KT HEEFR
DAL BEALIE B2 =7 IR 2R, SR BRI 2R R
7 25 DA SO BR S IR R, P e B AR R 3l K KT /L
N ATBEER RS o F WLRAT AR AR Tl LRI o A D RS
SR BT R E M — AR (CIRD) b Al
(Central Tendency Model, CT) . %8370 XU HL[A] 2K A5
A (CKLS) PLLBENLIE 3 %A (Stochastic Volatility
Model, SV) . Hr, SVEIRLER DIARYEH B &5
B, HTE SR E, IR E HE AVt
AiBISV-ERL . BT SCR 2 A ISV-GEDFE AL, % &
TRHAUR 25 I SV-MABE Y | B N &5 & 5 IR R B e ML 1)
MSSVHEAL . % EBEHLIE FISV-SDIE RS . % (B4 2 Bk ik
K2 B B AL 3 R BE AL (B (stochastic mean drift-
stochastic volatility-jump interest rate term structure, SVJ—
SD) . PLMAEZIEHIBox-Cox-SVAE A& 25 (R A S Ji5 4]
SR EN AR BRI T CIREA HEATIY, SHEHA T
FoA AR AT AR R IT VRGN A SRR R 4

CIR#% 7 i 47 & H1 Cox « Ingersoll A & Ross (1985)
NP RI[28], HABREATAE T B A R N AR R E
R FET MR — D 2, R R 7 FEHE S
BT AR, Z2MEEN N — R, 2RI
74 4% Darrell f1Ming (1996 ) [29]. Darrell 1 Kenneth &5
(1999) [22)) A, FF78455 7 18 2R 2 JRR 2544 (1) b
MURFIE, ) S50 S0 52 11 5 ¥ S ek m U [ 52 95 2 47
EMSCEE. SingMOngZs (2004) [317[EREF] FH &4 #ei)
FERI Tk, TEHBMES TR, HECMBSF §h38 5 X7 )
Mgk —L . FEZAKF (2017) [32)4E Lk
AR SR AL b, &5 A 3R E I B ok &L . CMBS
BB 2 XU -

CMBSTE A — MR RATAE M, HMEZ LSRR
A P 5% . Hull Al White (1990) [331F B IEKH
B2k, BIEE K Be M E A, 8 S H TR
FAMIRAS AR B R R ATA e s AR . 5% (2103)
[34] 175 iZ #5 AY [ 55 il F 30 8 B 57 25 1 0 BF AT .
Mcconnell flJohnZs (1994) [35]iz AR H B 247 ) 5
VEM SRR, (Monte Carlo simulation) I EENE
R, WHTAE AT BURE . 25, [FIRER
FI A PR o fif ik A 3R 9 25 5 6 CMBS 1R AT il 9% il A
I3 BT AVEUBAE AR AT [8 36]

R = AR IR R P A E A, A2 A N CMBS
o Rl 1 < o SO 11 B2 VY s SR e S
B CEEH . A FHE LR R B, 25
AR B4 55 7= 4% AE 9 CMBS 1 #8132 2 82 1) ] 25 1
N, 5IANRN. GDPIGK R SR . flkiE 204
R UL SRR IR BE R R A B AR & (16, 38-39], fEN
CMBSEM I K% B K%

3. —FhEIFT BRI R AT A S B BA B R R Y
3.1, FFEEMPRE

Wt (Futures) fEIRAE € M5 53T, BB A
Gy, SRNBCE AR HEIZ & R AE 54T 9. 1ZIE

117

B RPAE NG E L), 255 W7 4 EERKEE — €
FROIRF 5] BEURA 7 P A0 A% SIS DK 5% B o Bl 58 7 T
Wo HARIE AR B B, R 53 D9 T b 0 B A0
AU, B AR S AR T RETRI BT &R AT,
AR SNCHIER AR I BT <5 VF 2 RN AR o

Bt B E AR AT IR R AIZE D e, ERER T
WHIRTRT, BORE ARG, FIRATAE R EE
R TRG, A 8 ) 2 XS R g BT A2 T 3 R e
M HIREATT . ASCK 455 CMBSA SRR, $E i
— PP SR AT A S CMBSHATE, Hxd H AT A
TR E T HE T RUE AN S, 1277 il 0 A FE R B R
KFEF CMBSTER B &Rl g F R E, i kbl i
B ECMBS T 37 R 55 3™ i 3 ) e

3.2. BARE

N T HEONEMLE A R AR AL, ASOR R4
HIZ R AR FIE, A CIRELZAY X CMBSH TR HEAT RE 41 .

3.2.1. MBELARBRE

BRI 5 RELLL 5, Hi2iE H T
(marking to market) IR, HELKZEIH (A4S
HHDY NT, sk N S, w5 ks A
FI, fEARR—ME/NREE X A, B0k A dFT,
HABEMREGAMBIME (TH) B, f#1E dFf = S,.
PRI AT DAY, E RIS FE QAR AF T, W Te s F HD
EHR40].

3.2.2. CIREZIM#E
CIRIEAY il FENLI BN R MIE A BE N T % o
WR o= Jre K pe = po HAERE— RN
dry = ky(u — r)dt + o1 dz, (1)

IR SO, BRI r f5 LU ke, B R 38
E/K Ve ZHALK R (CKLS) BAL[41] 1 " 5
() y € XON0.5, XFEBUE —J7 IR 13 S A R SUE
HBL42], 53— I m R EE] TR AR BB KCT RN,
{EOR 25 8 H B R M o

B2, AR T R -

5(r,t) =20 @

Horb, & 2 EH WTEXR MR, CIRFLR
A PAE i [431n R
dr, = [kyu — (ky + O)r]dt + o\ [rrdzf 3)

RIS, AR RS PRI AR T, AR (1t6)
AR BLRIR A :

dr = m(r)dt + s(r)dz 4

Hrp, m)RmBIRESRER R, s(r)Ronbint
WAMPRHEZ, Hm@)Ms@) B s, (H2,
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SEMSL TN (A A7 AE I [44]. S5 Tk 51 BRI A G 1R,
W] LA CIRAS Y 5 B (7 3K

dr, = (a + pr)dt + o\[r,dz, (5)

G IR E R, BWREAE — MR /N I 1A
XAt W, FTE FIR AR S )5 2 M IE . B2 SRS
JEN REAFAEE £
3.2.3. DACMBSA#x B9 B3 82 I A% 5 8

WA EHT (2008) [451/0HF 5T, VCAIATAS IR T
TR B R AR 23 7 2

UED 4 (kyp = Uy + )1, — S1) Lo
L T =0 ©

Hrhv(r,t) €S[0,T], HAR6HILFEMN:
F'S(r,T) = P(r,T,S) (7

i, ERBA@MBL), HIGREAERRAN:
A'(t) — kuB(t) =0,t € (0,T) (8)

%asz(t) +(k, + 8B +B' () =0,t € (0,T) (9)

I, PRETA)FIB(L) )L
A(0) =a(S—T)
B(0) = b(S—T)
JITEL, AT RASRAG s 8 A() A1 B (t) BARIEAN:

B(t)e(k1+8)t

2k
A =a(S—-T) — o—fzn( 2T

) (10)

2(k1+8)b(S-T)
a2b(5-T)(e(k1+8)t—1) 42 k1+0t () +5)

B(t) = an
£i b, 153 LLCMBSAE AR B 57 1 301 B2 1) 4 4% e
A

FT,S(T.’ t) = e—A(T-)-B(T-t)r

3.2.4. BB BSHRRBE—FET T SGEMT#77:

R 4 George flSanjiv (2002) [ 7T[46], *FF Lk
ARPE EBIRANSE k, p o LR OB AL T
(the generalized method of moments, GMM) H]J5 %K
PR GMM T VER R €, BN 2 Y I H
HEEAnH) R I7 204, HIMEvd, J7EN2d. W
P AN BEAR 5B £l i1 25  (Population Moment Condition ,
PMC) 1] A adn 3K

E(Y—-d)=0

(12)

(13)
[(Y —d)?—2d] =0 (14)

6P L FE AR B Al iF %% £ ( Sample Moment
Condition, SMC) Jy:

o (v-a) =0 (1)

A2 A
1

1l(vi-a) —2d1=0

3l FE T A 3RS PA B A 20163 R 5 d vl A7 A
AFE, B, AT FERE R T REEMS A4 TR
AH R 280, AT LA RS A P A R B X6 R Ak T 2% AR AL
(uniform weights) 17772, B2 AR TH & 7
FZSEHFEIIAL Coption weights) HIJ59%[47], @it 5E

#%HQﬂ$W1$DW2’ ;Jétlj 'TE'?%J:%E%%B%/J\ HTJL E,‘] dGMM
EAE AR THE()

(16)

4. SEMSLER

(A3 [ () CMBS 11737 W oK 58 4 R BT, MUA 3Lk A
EFECMBST F 2k 47 (iShares) HIJE 48 5 %ds,
FEA AL 2 201545 A3 H 2202044 H26 H, JL2614
B 3T CMBS B TR i s I S itk o 4 /N B 1) 468 %) £
AN bk 5 7 2R P P PR, R EE AT T
WAL TR, A4 Ap. [FIRF, ARHE A0 A B 5 BE DA K OE
BOAMGRIT A AIRER, B E 8T,
LI AL 5 S T SRR A 7 VR B S AR

4.1. HAfRMES T

R FEAHR ST
Variable  Obs Mean Std.Dev. Min Max
p 261 7.886272 0469241  7.784865  8.033486
Kernel density estimate
o
© 4
2°]
‘@
&
[=]
< d
&
-
77 78 7.9 8 8.1

kernel = epanechnikov, bandwidth = 0.0134
B3 FEABL R E LM 1A

G ERIME LY, FEARIEARRMIYE .89,
FRUEZ N0.047 0 IEAS A, BIA] LA HAF 7 3 AR A
RI 04, WS AT AT

4.2. EHrEEER

5, A Stata AR SEBLGMM TV TH AR ZHL.
9 2 B BOE S AR A T J7 i A A O BCR M IR, B AT BL
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AER AR IR THE,  BUIN, B REATEAS T 759N AR
FURETSRAR . T AR2A0390 ) Jr IR RE AR A T SR A LRI 2%

2RISR, BT R ARISFAR16EE R .

F2 ARG R 104 R

Coef. St.Err. t-value p-value [95% Conf Interval] Sig
Constant 62.195 0.046 1359.59 0.000 62.106 62.285 ORES
Mean dependent var 62.195 SD dependent var 0.740
*** p<0.01, ** p<0.05, * p<0.1.
3 RERI I 120045 3
Coef. St.Err. t-value p-value [95% Conf Interval] Sig
Constant 52.022 0.042 1239.96 0.000 51.940 52.104 ik
Mean dependent var 62.195 SD dependent var 0.740

#8% p<0.01, ** p<0.05, * p<0.1.

MR LA, ZE 1R 215X R bR i 2 (1) i
g R (0.046) HETESAE (0.047) , KA
165 B Al 5 BARUER Z O, RIS H
M4 A 2. B T SRS FH B AR R R A T SR A A

Cuniform weights) FUH Al T 5% 44 W 7 22 0 39 0 B DA
(option weights) PP J7 AN SHOHAT IR TF, 4553
JeTRAERANS

24 uniform weights /7 V245 R R .

Coef. St.Err. t-value p-value [95% Conf Interval] Sig
Constant 52.042 0.042 1240.42 0.000 51.960 52.125 ot
Mean dependent var 62.195 SD dependent var 0.740

*** p<0.01, ** p<0.05, * p<0.1.
S option weights /5 15 145 R IR o

Coef. St.Err. t-value p-value [95% Conf Interval] Sig
Constant 52.038 0.042 1240.33 0.000 51.956 52.121 A
Mean dependent var 62.195 SD dependent var 0.740

#8% p<0.01, ** p<0.05, * p<0.1.

MRAMZES R LLE H, PRI TT 1545 B 45 R
, RS HEMTEER S BN . i R R
3, XA RO B R G R oF B R T A (R RCE (1)
GMM fliih &, ELH & BT B RER GMM
T ERICRERIE 2 . RK6E/R T i Hoption weights /7
TERIEATFEAG VT AR HE

6 option weights /55 T FIBEHFE .

1_cons 2 _cons
1_cons 0.010
2 cons -0.000 0.004
22 BRI (2017) [481MIF IS B, b n] DUE M)

KALIRAE 172 (Maximum Likelihood Estimate, MLE) .
FEA 7 Z 564 117k (Sample Variance) 257577 A KAkt
KuSH. Fik, FHStatatFbdt— P —1M5EE R
EIHL (Monte Carlo) R PL# iR & Ff i v 5 v AR XS
MAE[49], SRBRIELRT.

R AFASHAHITERN SRR .

T LA FRUERE std.dev.
AL HE FEINAL uniform weights 0.042
SO 77 2 B A B DAL uniform weights 0.042
W RKAUSA M T maximum likelihood estimate 0.690
FEA T 2545 11 sample variance 0.050

MERTHRTLAE A RIS 205 2 AR HE 1R
/N, FRIERN0.042, ZEABN, HIRHEA
T EFATERITE (0.050) , EGRRKABNIAAL THK 77
% (0.690) .

b UUE W, A EARRMKER T, GMM
i T B3 A P PSR AR 2R A (BT B EDR A 1
WM. B DT X N R AT AE, B A
AR AR X L SR AR AT 2 . SR 1T Monte Carlo 4811 45
RYL, FEART B E A BR80T 22 R SR AL AT 2
T RIBRERTL .

43. WRESAERET

NT R S S S A AR A, R AR ST R
St o, HESEHEELERFTEE M
BB, ARG TSRS E L, I
HZBZ ez %t (COBT) #iEH FIFRHEILEI K
AR & 4—S5FEI . 10L& 154 B E fi i £
G2, BHEE A BT R AT R BT B2 e R R AT AR
B2 R B bR vEAL I T & 4 & T .

4.3.1. R FEHEE

KL AR $5 5% 2 R 00 0% 5 24 R AT B AR
B E ), S mE R E X IR R AR g, MR 50
F- 5L 93w A TR IR A L BRI, BRI bR 0 5 7
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