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MiSSiOn Statement SARGENT INSTITUTE OF
QUANTITATIVE ECONOMICS

“Our institute strives to put mathematics and statis- AND FINANCE

tics at the service of quantitative analysis of ques-

o

tions about economics, finance, and government

A
policy. Scientists use mathematics because we want ] \
L
our models to be coherent. We use statistics //// \\
/
because we want our models to describe data well. ///// N
Our purpose is to learn, teach, and apply an array of s ////
1 L1
. - -~
methods made possible by the availability today of // P e /?///ﬁ
_— L1 /
powerful and inexpensive computational methods // /?///////??/
P 1 | | | =
and large data sets. We provide a platform for /\’ /// ///;?// ?;é/;/
1 L // : L1
developing computational economics and finance U;%g > //;/?;////?///// T
;( ,,é/ L L L1 | ////
based on user friendly and powerful open source /)@ Ej/j/;/;/j/?// //;/:
1 AT L L | — L 1 | I
f ) ] T T~ L | L— / | 1
L1 1 11 1
languages, especially Python and Julia”™ LT T ///;;/?;// P //;/;// N
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in Macroeconomics and Finance
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PHBS Holds the Third International Workshop on Macroeconomics and Finance
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£ 22 HWFARH L, BIFTKEMR YBURAKED
FNEUBRERTNML, HNAT ERNDFERE
WMRIFEBESHFIER,

011 EFEENREFFRHEEBHE. LKL FE
FERYELFTSEMARMAKIEIE - F245
(Thomas J. Sargent) ZUREBEFIBH, RS WIE
BB RIHE EMFE N AtASBERABPENE
FEN? TAFNEFEEEMER? tikA, XF
L EFNRIRRRIEIR AL T B 5T A B A 4R AR S0
o HBH. FRRHBZABENEFESINGFFE
fR, R BT ] DURENBUER L& Ea m o s,
IRSSE TR RN, BRI F EIREISF Hirg
THYHERFEHNEFE—EEZENENE. thEE
FR—AMREBENAELHEN T AMRE A
VSRR,

AR VAL AR 2 Py s BRI A
W it a6 RBITERNE ST E
PL? A 2R GTIARHIE A 22

EEEBEWP, #58KF Adriano Rampini 3%
4ET 5 Andrea Lanteri B S FEHIEX (IR
THBEMEARBZE) (Constrained-Efficient Capital
Reallocation), M1IAJY, ERIER=H AR BRI
KA, #IEFRAAENFIRESARKIBARMES,
MR RIB R ARNE, HMR MRS,

AR B Thomas Philippon #5132 75 Olivier
Wang H#ESIFREN X QL RENVAE ™~ —
fh “RMAE” B BIERER ) (Let the Worst
One Fail: A Credible Solution to the Too-Big-To-Fail
Conundrum). MR ERARZRNLEISI NG EAEREIEL
B 7 2RI, RKEBUF MBI 5 IR1TAMEXT
R, BUER T “RMAE" B8,

HriBfEKF Pete J. Klenow HUISREEIS (KT
FE5FEE _ERKAVIRICHIZR) (A Theory of Falling Growth
and Rising Rents) i+ E&E#H. MIFHHE T EFH

FRE R HIREE

LS - =845 (Thomas J. Sargent) #uEEET:

WARTEFR MRS R aE KIRE, HMNRRMEATHN
NER KIS, ITHHERDIERT SEFREWRIBR.
EEFERAW Y KEIR 5 eI K EE KE S
MEERT WRARNBES 757,

FRZWHER 3R, HHIYT 12 RiEX, o5lddt
RCFBEFHRERL . FHNHBRMESY EZETAF
EIFERER

IR CFEMEFEEMFEFZ WSS EAIHE
=k, &# 7T ERINEWEFME/A TV Z B89
PRI, MR T ERFEWNRERIEL T 270
TR, #HHTHRRREPERUEFNEMAES
R ERPRISEEN Ao
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The Fifth PKU-NUS International Conference on Quantitative Finance and
Economics Successfully Held Online
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66

KWEENFHANL AR RAEEZ
e, EICHRA AR
BRI, IRREHTHIR IR
Wi, IR < T e v AR

221F582HE23H, $51/#
FERARZF (PKU)—H# N E LK ZF (NUS)
HBETMESEFFERFAZNEL L2
Mo WREWHIERARFELFBFER. #
IIRE A F N ERA TP R A
HELFSHWETMABHERLNERK
BED, 300 RIUFERSFHMESRET
BB F AR EF T,

£ 22 HOARAR, FMEEIL K
F R E IR RPTPTKRI%ER (Yi-Chun
CHEN) #%, dtRAERYIFAT LRI
K. WRKRFELFAF I KEMS W&
%, IRARFHELFSHIESHMBEE
BRRRERFEGBRTHEELERT.
PRI EFBURTEBEEREIR T PKU-NUS 21
EEMS5EFERFARAFRNHE, HxI
BREERMNM, MFILRAZSH
I E LK FHERFEENSIEXR,
TS YEIRERE I AR EES
RN, BAEL EFASIWAT UG HS
ERIE, BERFARIG. HRBTHEIENA
TIARBELFEHETHAEHESRL
W=, HENRSIWNEEHEDERN ZH
REFFEARZMES E1F.

PIRU=NUS

#£_E: Paul Glasserman #4%
R RS
AR Asher Wolinsky #d%

AR AVOBIEEETEILKFE TR Asher Wolinsky 232 , &EH
X RFEFRREBEIR, SO EF T Paul Glasserman iR E S
BEife B, REBEIENHEICY (FERFREMRIIERER) (Unequal
Returns to China’s Intercity Road Network) 7 9= » XZE @i (&1t
W iEl MBI R ERE, EENM T REMRERELFHNRIREE
il AN EEAH-EERSSEY GPS #UBMVRRRE, FEERREM
IR AGFEEER™ERLE N HIA, IF 80% BIMPRER-AIRE, mi
EXEER G RMEIRAZEZE M, 20% NIMPRERHE, ¥ 200G
RN EBHREZ. Asher Wolinsky ##% . Paul Glasserman %2 3 7
B (BEEAIIAE) (Auctions with Frictions) . {TERRA T A&
DEBRETEBNKFNLA)Y (Linear Classifiers Under Infinite
Imbalance with Applications to Credit Risk) BY7&1,

R SWNAREBEMRLERBRITEL 4l BERENFARIL,
BIEFES 2T RHMT. XEILSOFRFHMEFF. HIELFFE. X
RBIE. ZUEF5em. RRASEE. HEEMETETH. EF,
A 3 BXENIE,
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Jaehyuk Choi #3ZNILSCRA N (R EIIR 2 RAVE I N HAE SR T2+
895z F) (On Simulation of Integral Functionals of Brownian Motion with Applications to

Financial Engineering) , &1F& 2R B E LA F 1 ABTA Byoung Ki Seo %,
AXHRFESEETT%, ¥ Stochastic alpha-beta-rho (SABR) #&EZ FAIRRTUEAR
MIBFNFEEE T B R ERR T RN AR FE BRI, ME] A5 E
HFATSAF-RISIRIN, FIOIE 712 AR R IER B 3%,

TN FEE N B R

EEEBIRIRE T 5 TWMAFH Steven Kou BIRSTEFRERIEX (—FK
#R 2255 F BB ALIZ SR B AL 88 F S) & E) (A Machine Learning Algorithm for
Stochastic Control Problems in Economics) s XEE TR MRS REIVREHE
WL, 1R T —FRERHIZHIRANNEE I B L, HEENATFRBETSH
BIE PRERBYIBIAETFRIEIRE, 51402861 IREA I K18 B LA K SR 55 ah S BEA R L2
s,

SERBERE DI AARSIE E 40%, BREAFTNERRE, N7 HFHE
BEMENXZ, BEEAMBESIEACFRHNBESIERTH (REE.

EWHARMN ESEE) (Flexibility, Option Value of Leasing, and Investment) i
X, #iE T —NEBEWE. FHERAIREEZ T TR S SR R AR, @i st
IERRERAE, MR RALLERS ER RN Aot BFEAR, £l iEEN
JEREMEAR 1 K AR E S IRENAR AN

tEsh, REEREARFE. GIFARE. ALOEHASE. EMTFMNILIAFE, fIKEILIARFE. BHAKRFE. FEF
XARF, FEBAETIKRE. FBRIKE. BEARFE. IWIKFE. EFARE. ARHKKE. EEBMEXFE. hRIE
AREEFERMEERKAREEERSNFESIHM T IEXFIRNITIL,

PKU-NUS #EEREZFFEMESHIRAFLERZRMIHMKE LAFRLERRRAHR LR,
FWNEF—E, URESRARKNEHEBESSRNZFTENENRERIIR, HEMREERAESE, SN
SENFHRMUFHREZATE, BUBARXAZHNELZREAR, RESMIKHERE, NSRBI EETK.

2021/ %503 #E NEWS

1R MHEE .
AXLFE HHEEFSERM
HTNRIEE— R[]

Demystify and Empower:

The First Year of the Computational Economics and Finance Program

#EC: HIA

14
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2020 £ 9 B, HIELRAFLFEFF 2019 FLELFFL UM LEE
FEARE LA T AERE 17 “HelloWorld”, 2 T EIZE#
EES, RBERIRE, BEARTHI—BK

REMWEXI IROFIERZ, “Python LIBEIELL Excel BB A,
B MEIR TR, HINERITRAET 7 FiH.

TERIKRLCFFEFHES ST TTES 55/
IRIZM 40 ZRIEIERFFH—F. M 2020 FMEFR, ZRTIRIE
FHIR, RIEH 2011 FEIVREFFREE. X CEFEFSRHRESR
FE SRR KITSHT - F=25F (Thomas Sargent) BIR 54049
KFE LT - /RE (Chase Coleman) FIfTE=2E - 25 (Spencer
Lyon) —#2Ig it H %, RIEEIE “MEEM". “BUBREE". “V28
FIMEE" “BIASEEY” OMER R — MRRITEAR AL EFgE “Y

HE" it

SETR, FE—NFERRIZER T - BAMNSWETOX TRE?

“-‘—l-:n”
Biya X

“Hq |"|!|j ”

BOAT. BT, “EE. A
SEHP. BRI EEEI BRI R
B,

% 5) T PUAME R B9 AL AOC = 2019
REEPE U KBEFRT, R
7§ Python B, B2 2 MBI,
ZMFRFRE, LRTRT READ
Python (9 ELRl R E, 4fe1 R IZ2RIR, 1L
T —EEH)| 885 ST AR 9 — LS IR 5

RIBIRIR IS B S RIS,
B hE BTN PR AR R
FRT B, 55 4 LR A PR BT A
BONER5 SR AR SRAB R SR S RA9IAER

ST AT RS AR, iR
ANEBIHEET. SMEELE I
FErh SR IR,

WSO, X REE1E
H #5287, ” 2010 REEFFE UAFERR
7, SEERINTENES, BEELE
SHEHKE: BERRRENE IR
Tt; EOR, ST SRR EN RIS

1.15 A

1.10 A

1.05 4

0.95

0.90 4

——— threshold=0.0001
0851  —— threshold=0.0002
—— threshold=0.0004
—— threshold=0.0006
—— threshold=0.0008
= threshold=0.001

0.80 -

2020-01 2020-03 2020-05 2020-07 2020-09 2020-11

FFIBGRERIEE

2021-01 2021-03 2021-05 2021-07
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B RIESEI; 5=, FEITHXL.
FIT S FHITTEAESR,”

“BY 17 A0 “fancy” XN F AR E
PERREARIE, HERIEZREEXD
RIEHNBEEREN, R L, TEMNE
ST, BEFENTAILUE— RIS AN
LI, BREGRHNANZN, BRI
RS, FIUEIEGNZWL, BN
ERSHTHRZM,

XMENEREHTES, BF
HREBBELEESF (Learn by doing).” B
i S

Itk &b, IR 2 P A 48 X B9 L85 &R LU
Jupyter notebook FE X 2 I, P B IR
REFOUBE, KXFETREFEIR
BEIMFEMIEL, “THAE,” KHE
FIFN o

“?ﬁ%” 5

“}n\ﬁtﬁg”

MX—YIRISEI, FE=IRREIMLL
—if RS RRIEC SRR,

FEREIR+2ENHE, tHE51H
SEEERFSR Henri Poincare FIIENR “MF 2
ABRENARARTERZFNEAR, 11X
PNRINFIER, HEEHDNEF EFEHM
A8, FBINRUZIDNEE A RRIZE D

EASENT, BEKSER, X
MER B REBRNNEE
EAKRIET, RS — MERIHE,
By — MERORETIRLE, RS
T, 1L R B OB AR R EEFR
FHHEFHIR

5— IR F AT FRTRNE,
KITRM— TR BRI S, &
RRIFIIAS YR SO FLE S B
REMANARA.” FEEREaRse
BB RIF K ORI B, R
B, BTN ET, BT —R5%
DI

FA—&5IFA T AMEE (empower) R4, ERFSRERNEE
B, B, “FITANAEEMTREFRR.” BFTANE
BRI AT L “SFRFEARBEREZ T E EN—EL.”

R REFI IR LERAN TAOERIA, = IMEXNEZIN
BRI EREN SR, “RENFIFEANRA, BFSHHRE
BEREREGEMEISRKMBFREBAR S TEEIZH, “XAK
ARAZR, ILENFEMRERNEXRE, BEtREE, BEEEFT
BT

HERHEER XITREN—KAFERZ2 BIEEmHL
(demystify, &%), ILRFNMTRIIA TS ELENHFRE, 18—
REXMAAARERENS R, ILEFINAMURSE NIRRT
By, mEBSWNERA, thiNARENEIRERINESINER
EEMEFIN, M FEEGRFHEERIER.”

BETENMAIZSERMVELRE, EMNIMMITDERETIETHE
SRR, “BRELLZT, ERXCFEXMRIEESTFSHTERILHEN
BFFHFER, tANEFRAESR
M=, FRILHER
BOAERE, LI ~—%

NRRR, XL
EEA SR
T LS I+ A
= ERE
BhE,” £
R, MR
NN =t
BEHEHEINA,
RMERE
R, ER
FRz i,
“MYBA, &
BEFELEE
BB Rk
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KT

BRELZBEALYARFH Data Bootcamp B L EIHEEZ T
FHE/MFIRE, BMINALACFENRERBENS 2, BEE
74, ILESERAZRIN “FILURASEE LT, RHBLHAT, RRE
SMRFIFRAGIF.”

MALRCENFED “FREE", EREFELITNR, RF]F
SBERE, RERANEBFIXESRIRE, ERAGTHELERF
5 &R RAIAIIRK A

XX NRIIRIEEILRCFNE—REE, FIREIMITER
EFNBERIDTNHS. T—F%F, XMRIEERFRIEZREE
HITEFRERE, T TFREAFEEX RNES, EGELT
&, EXPIMBRM T MZMRE R FERI A S M A SRR
BEFIFOAT AN ENREN S, BRLEROEHFI WFEIR
RIEFMEIIED RSB TEFRNMZFE, BRHEER
X—TNE S BUGRSESSAETEBIRRAE o

FEEREIR BN MBS/ B ERF A I XN G
E: “NESANFERELVENIIRMIE, FEE N EREKM
... 2K, BB MEBBXFS NHEIHRHR QAT A LTS
BN B F SN FRIEIFMIE K, WRBHRESHNTENAFE
—FFARL.. . XERTREERE T ARFEFHAARNSNIR
Mo AN, XMBBERKZ—EHELTE, FRNESHNILRKRTFE
AERHM TRV ARHES NEDNEIR” FERERimE, S
R, BRHA—F R FZAMARE L ZMRIKR BTN T

Kfr £, IWRERNE+ZRFEZFH, BESREE-—IME
RHEY, BERFRHRENFIEFEMIEEDD, = E,
it “XI RN AMARSR, PTUERRSHAIRAL LS,

HERATEF X —RIEZEERE TEEFETHRINEF R
MALEZB BB TSN A A PR BRI 53R B BB I AT HAT

_N
v
w

/.

F ARRFLEATE o

who has completed the Computational Ec
Frogram offercd by Sargent Institute
‘ and rlmnnrlnmgcfm'mtvr_ 2000 s Jualy, 202

Thomas john Sangent

Professos

Peking Univemsity HSEC Bus 5
August, 2021

N

NA SRR AR AL R
WA TR, JHER D LBk
fil...... SR, BB, fHEE
EIXE N IBh B R 23wk
N TR RERIHL S~ > 75 R A
FETESE K, Mk 5 R &2 1)
TAERRSEHE —REEARAE. ..
XL a] B R 7 RS
g Al Rl = A, A
H, ERpES R - HIES B
£, IR A ZRLILEER
T R - B AR SR A N

BRI
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T ¥ BIRRERB AR FEE
[FeIRZR TR B 11023 B

Professor Pengfei Wang Receives
NSFC Original Exploration Program Project Grant

#C: 4iRE, RIEME

20213 H19H, EIXBEA
MFPFEEEZERZEERFEIR
BIRF T X I E W HE REILR
BHF. EI5 LT RAMNH,
AL HEXS N B 45 T 2B 8o
Hep, BILRAFRIERRE

REIfRIK. CFEBEFREIRK
ERSC T EFRIRDN BT
HENMMEFHERBIUEF
Bie55% HMERIS 3005
par: SRYAUIE: !

FEMETE #iR
JERAFRYIFAT BRI K
ERAFCFEBHFRBK. EFFRELR

BT :

RIMEFF. EMEFFE. WHEFFE
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BMFARARN RS T ERKBREE, ZUNEFFENRIIT
fRRLRT “RZENEBNAENBEILSHE MRS R. HLt,
EMECHIR TRV B UREZRME SIS TRIES S NEM, XWR
MEFRFEICHITE . PELFEEMUEERRE. &
B fm&E. TIEBARRANE LRSI, XANREIER
REEM T FREEAZOFEM

ZIMERNIEILH D EEME— MR ELFIETRIENE S
RIMEFELG, FINRBR—EWNSENERND LI ERPE4ER
DTEE, NIMBRZFZBSENIPRESHEMR. ZEXRKEE
B MER" ZRizOEtE, ZEBZERSRZEXR
RETHAEENIETHG. Hth, RAMHUNEEEERE. | &
MERIE, WIHANERFRERERRGRREITZO; Bms
ERTERTRHMEEHT AN RENZREENSG]; A
EBBUFRERAT DS HMEERHAENGESBERFER,

ZIMENNAED ERRH—MERTMAREREMNEFH
SREETE, SEHIDHEIES RN P AR TS 1T

2021/ %503 #riE NEWS

HEERED BN, AR - PEERIRITENEED TS,
PG FFFUNEFTXS 8 54255 R GT 1 TR B SR R

TER, BRI FEBNRIZIZWERNZFE R
EFRBEAPEZLFFFEL T ERRRE, EXHFERL
FFEURF S ENEHMENEFRF I F AR
M. [EWNZIMBERIEEN: “EHRESFLKBHNANAE
=N, BBEE R D RWREFREDA AR FIEIEBIR F 1R —
Aelt, XY B FHEIMEMM, ##REF1EPRE Rz ME
TERAEARRAYFE R, "

ERBARFEEEZRST 2020 F& LR ORERITL
mE, LUA—F5|SMAREA R KRS REIMEEMAR T
16, TIRSEI AT MEEMAR. SIAM R REARARK,
ZIMB BRI A RBE RS FARE. FRRRES X
MERAY R QUM EM AR I (F, WIREFIEIL. F A ENIER
WAESE, EEEBFUTHMNLIBRISITERCIAR, f#
ARBLEFMER, 5| WA 55 MR, NEmhIREE
ifRERERERERAME, EEREBARNFEESER
ZMILER, EMERERFNTMBE HBE 2020 FREOHRZEIT
RIE I LRI R A FIRIE RN E =TT H,

TR BRI TR R RYIAFEPRRPRE, dLREK
FLFEBRFEREFZREBIE. B, 2007 FR1GEE
BRERRRFZLFFELEN, BRIV EEEBERRERFELEFE
RAEH12F, TEMRTBARMEFF. TREFTF.
WMAEFF. T YEIRBRIBETE Econometrica, American
Economic Review, Journal of Finance, Journal of Economic Theory,
Journal of Monetary Economics, Journal of Financial Economics,
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Constrained-Efficient Capital Reallocation
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Figure 1: Productivity growth and relative price of IT
(a) Productivity growth (b) Relative price of IT

i a- -
. -4, B6%
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B.T9%

0. 3%

-1 TAT - 1S T - 2005 D008 - 2018

1987 - b 1B6 - 2005 006 - 2018

Notes: The figures plot the average productivity growth and relative price of IT within each
subperiod. The unit is percentage points. Left panel: Source: BLS KLEMS multifactor
productivity series. We calculate yearly productivity growth in two digit NAICS trade and
service industries by adding R&D and IP contribution to BLS MFP and then expressing
the sum to labor augmenting form. We calculate trade and service growth by aggregating
industry growth rates using industry share of labor costs. Right panel: Source: BEA. We
calculate change per year in the price of IT relative to the GDP deflator.
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Table 1: Cumulative change in concentration 1982-2012 (ppt)

RET WHO SRV ALL3

Top 20 firms sales share 1982 29 45 21 27
Top 20 firms sales share 2012 46 57 27 35
Change 17 12 6 8

Source: Figure 4 of Autor et al. (2020) and BLS KLEMS. Concentration in each
industry are averages across 4-digit industries, with the industries weighted by
industry sales shares. Concentration in ALL 3 (=RET+WHO+SRV) is the sales-
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Table 3: Cumulative change in labor share 1982-2012 (ppt)

RET WHO SRV

P 1 Source: Table 5 in Autor et al. (2020). This is
ayro -0.85 -0.08 0.23 a Melitz-Polanec (Melitz and Polanec, 2015)
es decomposition of the change in the labor

share. The entry and exit margin is not
Within firm 439 466 1.73 reported. The unitis percentage points. RET,
Between -5.44 -4.59 -0.76

WHO, and SRV stand for retail, wholesale,
and service.
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Table 4: Baseline Calibration Targets

Targeted Years Data Model
1. percentile of top 20 firms 1987 0.137 0.137
2. sales share of top 20 firms 1987 26.7 26.7
3. productivity growth 1987-1995 0.48 0.48
4. price/cost markup 1988-2015 1.25 1.25
5. real interest rate 1980-1995 6.10 6.10
6. semi-elasticity of labor share wrt sales 1987 -2.18 -2.18

Source: 1, 2 and 6: Autor et al. (2020). 3: BLS KLEMS series. 4: Hall (2018). 5: Farhi and
Gourio (2018).

Table 5: Baseline Parameter Values

Calibrated Parameter Value
1. overhead costs 0 5.0-10~*
2. R&D costs Y0 2.201
3. productivity gap A 1.134
4, quality step v 1.249
5. discount factor B 0.947
6. percent of H-type firms o) 0.137

Table 6: Calibrated change in parameters to fit the ending steady state

Change Targeted change Data Model
1. overhead costs ¢, -23.1% concentration 8.3 8.3
2. R&D costs i, 5.78% productivity growth  -0.18 -0.18
3. efficiency gap A 0% relative markup 0 0

Source: 1: Autor et al. (2020), change in the sales share of the top 0.137% firms between 1987 and
2012. 2: BLS KLEMS. 3: Autor et al. (2020), change in revenue per worker of the top 0.137% firms
relative to the rest of the firms. Columns ‘Data’ and ‘Model’ are in percentage points.
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Table 7: Contribution of overhead costs to the decline in steady state growth

1.¢,,%, 2.onlyvy, 1.minus2. 3.onlyy, ¥, contribution
changeing -0.180 -0.094 -0.086 -0.089 -0.088

Note: Each column displays the percentage points change in steady state growth rate when
the parameters in the column header changes as in Table 6. Column 1. matches the change in
the data. Column ‘i, contribution’ equals the average of columns 3. and 4.

Table 11: Contribution of the decline in overhead costs to welfare

l.¢,and v, 2.only#, 3.1.minus2. 4.onlyvy, 5., contribution
£% -0.57 -1.01 0.43 0.28 0.36%

Note: Each column displays the welfare change in consumption-equivalent percentage terms
when the parameters in the column header change to the value in Table 6. Column 5, the 1,
contribution, equals the average of columns 3 and 4.

Figure 4: Transition dynamics

a) Concentration S; b) CD rate zy41
34 35
32 3.0
30 2.5
old steady state
28
old steady state 2.0 \__
c) Prod. growth rate g, d} R&D intensity (x/n);
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0.6 3
’ old steady state old steady state
. "'-——
0.4 0 N L-type

=]
ra
F-9

6 8 10 12 0 2 4 6 8 10 12
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Note: The blue line plots the transition dynamics when overhead cost v, declines by 23.1%
(as in Table 6) in period 0 while other parameters stay the same. The unit is percent.
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Figure 5: Transition dynamics for consumption
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Note: The blue line plots consumption relative to period -1 when overhead cost 1, _
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|s the Futures Market Weakly Efficient?
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1. ZAFIRE M 2020.01.01 % 2021.06.30 8945 B X3 24 @48,
BRI REENELE, RERIVE UM gipep ZIVVOIREIRESTRAREAS, 21

ERNER. FrANEEEERE M. EIT5RNT: Fo R, AR E 0. S
PO MENRE T R AR, B —

Log_return_lday: BRI, FREERTO.,
=0 + p1 *log_return_Ildayt-1 + 2 * Log_return_5Sdayt + 33 BN EADEEMNE 1 Fin. X8, B

* Log_diff _volumeldayt+ B4 * Log_diff _volume5Sdayt+ 35 FEHEANEFE, 83 0.0001, 0.0002, 0.0004,

* Log_diff_pricec-1 0.0006,0.0008#10.001, 514, YNSRIFHEZ0.0001, =
FOMRIRT#REHRZESF 0.0001 BY, FHAIgZ—"

log _return_lday S—BEIT¥USEEE | log_return_Sday 2 EB{AYEAST, HFUMBIRIERERER(RT-0.0001 BY,
HEXNEREGEER , log_diff volumelday @—HRREE I | H=—"1N8ML BT LUEER, ZEFREE
log_diff volume5day R EHMZEZE (W20 ,and log_diff_price REHRBERTESH b, HERTREREE

EHASSNMRENE (IE). B, HitREtARRIZE,
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= threshold=0.0001
0.85 4 —— threshold=0.0002
—— threshold=0.0004
—— threshold=0.0006
0.80 - —— threshold=0.0008
= threshold=0.001

2026—01 2026—03 202'0—05 202'0—07 202'0—09 202(')—1 1 2621—01 202; -03 202%—05 202'1 -07
1: ZREFHRIEIRERE

2. RE/RAIRIRE

ERMNOTES, HENEMBEET (5SEEERIEE) RAERDRREE HUM) BEASE, HiEd
HMM TR B BB A RS, BTG HMM BPRESEOTEN 8, HAE R HIHRSIATEER, BEL,
TAUKIE HMM BIERIETE 5N 8 FikAS, MR LRSS BRERIRTS, BIVEMS BN, HEE X0,
1RIE 8 % SRR HNCE R, BIVERNBITHF MRETENN “GRE, BEINBENTHIREEX “ERE
RE, MRE— GRE, RIMEE-FMS, HE—FEFC. B, NRE— “BORS, BIEESE
FE, HE—FEF.

HMM R AU SR NS AR TOUIARIRES, SRS RE— AR, FFLFRNBER 100 R, FEELF—R
TEIFeR, B ERTIT

w
o
I_IP

—— out sample strategy net value

2020-01 2020-03 2020-05 2020-07 2020-09 2020-11 2021-01 2021-03 2021-05 2021-07
B 2: HVMM IRERSE (Hh—RERER)

A 100 to/E, FATAIER), EF HMM BISRBRS 4 T IERFIE. LERERTE FENFRSH:

&/ME 0.00044 0.17306 0.00883 0.07253
EAE 0.00066 0.26885 0.00919 0.07509
FiE 0.00057 0.22912 0.00907 0.07421

xR 1: HMM IRALER (100 KikfL)

Y3LFISMAN | 43 OIS



87 2021/ #0388 CEF®#5E PROJECTS FROM THE CEF CLASS

Stock-Selector-Alpha FUIR B 80 FEIFfR. TEFFIE TI2EZ S, StockSelector-Alpha ZBEBYENME R, FFTERF
ER¥, 2G5, BENFERATIIER 64 M ETNEERET. 2ERENBERMZEMEMETT (RelU). 1L
BB — MM Adam BY SGD Fo%e FRATME A = IE Mk 75 5% R 42 33 & ——batch normalization, early stopping
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Open -+ | Open ¢ Open ¢ ts_cov — BN
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LOoW n oo Loww | Low, ts_stddev  —> BN O
Close .o | Close ¢ Close O
Vwap —o | Vwap Vwap — ts_zscore —> BN |—> ts_max — BN |—> flatten — —> Prediction
Volumn,_,, .. | Volumn,, | Volumn, O
Return ¢, -+ | Return Return ¢ ts_return —> BN O
turn ce | tum turn ts_min —> BN O
free turn , | ... | Freeturn, | Free turn ts_return — BN
Pooling O
Data Input

ts_decaylinear —> BN

Dense Layers

Feature Engineering Neurons-64

1: StockSelector-Alpha &Y

BT HEMBHENR S

Quantitative Trading Based on

alpha R Z=WF T RFER, FHMMEHENFEENREWDFRIVNRESE, HME Alpha FVEM EER TR
LML LSTM, 7E Beta kA9, TR ANBEBIEBERSELEMEEERS 7 B 84 E I HIEE F i E

t LSTM =o
Neural Networks
O O
Open -+ | Open ¢ Open ¢ O O
ASEH [ IR, A, BRKTR. BRI High ., . | High,, |High,
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Close .o | Close ¢ Close O O
Vwap (., o | Vwapy, | Vwap, _— O e O _ Prediction
Volumn,_, .. | Volumn, | Volumn,
Return _, -+ | Return, Return ¢ O O
turn s | turn turn O O
free turn , | ... | Freeturn, | Free turn, O O
Data Input

LSTM Layers

. Dense Layers
Timesteps:30

Neurons:64
Neurons:64

2: StockSelector-Beta #&#)

YALFISMAN | 43 0O1S



89

0.9

2020-01 2020-03 2020-05 2020-07 2020-09 2020-11 2021-01
[ 3: StockSelector-Alpha B[EILE S date
U.S. Employment Dynamics during
the COVID-19 Pandemic
ASHEH | BrokTr
WEREIETE 2020 FF 4 BESEMXEE, R RESHER, MERMEEE. =
&N, EEFINIMIHELE T EMENT A, BINFNEXTHEETKIBEREZ .
AR, FEA Lake iRESRIEIUEE A RSB T, FHANIHER{EITEIS
ERINGIRE S, ARFAA LT =B HmM.
2020-01 2020-03 2020-05 2020-07 2020-09 2020-11 2021-01 A o / \
— 3 .
B 4: StockSelector-Beta [EI£E R date % Dlz]j .

25 R S (L RIUESE

Lake REE R 7RI T ABE AR ARV NES # RIS TR0 TR

Emp,_;=Emp,_; * (1-B)+(100 - Emp,_;) * a+0 * &

Heh Empe 5% t BARVER | o BEREITIEIEER , f RRETENEEER o BRIV RIIEE | ¢ B— T ERES,

YALFISMAN | 43 0O1S



91

9% — W
94
92
90
88 = Actual Data
=== Model without Noise
86

2018-01 2018-05 2018-09 2019-01 2019-05 2019-09 2020-01 2020-05 2020-09 2021-01

/\ﬁ_’ .
9% QQ?—Q, \ﬁ
94
92
90
88
== Actual Data
=== Model with Noise
86

2018-01 2018-05 2018-09 2019-01 2019-05 2019-09 2020-01 2020-05 2020-09 2021-01

1: EERIRLERTN Lake REURINGER

1 2 Lake IREXIEERMA RRINGE R, HSHERZIBRIBVEIEFIATE. NEHREIH, T2ER, RER LR
FHIA AR RN T, BRERIBZE, R LUSHME RIS RN FHIEZ BRIESR.

e —

= 2B

F AR DM A (ST RN S

ALk ERAY [ SRR 1R

MEFERENRESHENTUEET 2020 F£5 AE 12 BEIENEXRD. NHETETHBNEAT BN
THORZERER, FOIFA pymc3 i2F LRSI N Hrfdits

. Bayesian Update . Bayesian Update
Arbitrary - Empirical , Posterior
Prior Prior (Final Result)
I | I
2018.01 . . 2020.04 . 2020.12
Built-in Period Pandemic

2: DB RZE

2021/ #0388 CEF®#5E PROJECTS FROM THE CEF CLASS

b —

= =297

X 2021 FEAIFIGN

XY 2021 Fri il RAVFUN 2 @I M F3 0 B FRENEBIR RS LT AE Lake IREIRRLI, 2 EFRBIE
B RAOTEILUSEIFUNEN DB (LE 3. s, MUEmMENREERZEE, BRIDETLUNELHR L ZME EE
BERIKFPREENAER (ME 4).

. B3 79 2001 2
. e 8 9 R

=]
96 - 8 o

94 A ?
©
=]

93 A

2021-01 2021-02 2021-03 2021-04 2021-05 2021-06 2021-07 2021-08 2021-09 2021-10 2021-11 2021-12

E4: sl XmEE
1400~ e\ e
BIBRIKFITRERN
BEHDHE
1200~
1000°
800+
600+
400
200+
0 - |
50 60

FHME, XEFATIHHEE 16 M8 (M 2020 F 12 Bie) A eeEE&EFIKT. [ 2021 F51 7 MEK
KRESE, RIMNRIMRESET 7R, NilE T REFPFFEEREE], FIaERER Delta TR FHHRAVERELUIABNEI
FhTHERERERS 72T E IS (Ko

Y3LIFISMAN | 43 OIS



L,§_$E1A1‘§ﬁ$ﬁ&

Shanghai Second-hand Housing price
Analysis and Conditional Recommendation

e om g
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Shanghai Second-hand Housing Price @B Average Unit Price(* /sq.m.)

4120000
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2. _FREMMBREBNRAEREZZMTA?

age - 0.2
subway -103 -0
district

bedrooms

living or dining rooms
south

north

east

west -

logprice

logsize

unit price - &

0.3

E2: POE (EHEMETZEMERE)

c TFEMBENEBERITHRENZES
s ZTFERSMSEURATEEER. HEMAMTEX, HF, FEERFIHRA.
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3. XER#KE |

Please inpat the acceptoble price ronge(0.000 RB) lowest price:300
Please input the acceptable price range(0.000 RMB) highes: price:é00
Please input preferred district. e g. Pudong:Minhang

Please inpur Ves or ¥o for subway:Yes
The resulr list is as follow:

address total price unit price floor age

size subway district bedrooms living or dining rooms  south north  sast west

2600 i[8A—tT 3000000 73153 &
TEI REER 3000000 $1520 6
169 RTHERNZGAGNN 309 0000 81702 & 2
362 WENE 3100000 47365 &

2108 ATREENE 3100000 40828 14 13

78 = S850000 00052 6
o7 WEOMISE) 5650000 T4 6
az8 ERM  S0R0000 1873 4

2484 BE=R 5600000 66615 6

1858 EERR 6000000 45722 B

- - -1

-

T8 rows % 14 colurnng

3: BEEIVEANEL

- FRERTETRENSTER
K_FEHEFLER, BFRRE

410100 1 Memang 1 1 1 0 0 0
552300 1 Mesang 1 2 T 0 0 0
500800 1 Memang 1 1 1 0 0 0
£5 4500 1 Mirhang 2 1 1 o 0 o0
759300 1 Mienang 2 2 1 0 0 90
£4 3200 1 Mesang 2 1 1 0 6 0
78,0400 1 Minang 2 2 1 0 0o 0
730400 1 Memang 2 1 1 0 0 0
#9200 1 Menang 3 1 1 1 0 0
128 4200 1 Mesang 3 2 1 0 0 o

v

 BETEXURZESFEI TR ME

BTIRFHRERYIR.
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