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SE4H: ML
« R ERHEFH

@ Tsay, An Introduction to Analysis of Financial Data with R, 2013; 33504, H #ok
BE Rk, 04 KE RKRDE (+)

@ Diebold, Elements of Forecasting, 4th edition, 2007; ¥ ik, (% 7 M 2 ah#
A2), MR T Ak pa R, 2012 ()

@ Stock and Watson, Introduction to Econometrics, 3rd edition, 2011; #¥¢rrk, {1t
FLHF), REBMAE, 2015 (%)

o HE BN FaGfiriE, #2/3 FRMETRIFGBME, it A kiR S
Q TH T, (&AREFIINATY, LT KT HmiE, 2003
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SE4H. #HH

@ Tsay, Analysis of Financial Time Series, 3rd edition, 2010; F L #1iF8k, (& akit
B FFI AT, ARERE AL, 2012

@ Hayashi, Econometrics, Princeton University Press, 2000

@ Hamilton, Time Series Analysis, Princeton University Press, 1994; + L #1i%
g, (oI, FEARKS B, 2015
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FREEE

o “FHtALr: 10 kMEdk, HK 5%, it 50%

o MAREZIK: FKA, MA (£ x Wa&NIp), &HKE RS 50%
o 1Rk by ib Aok iX b A9 FE A % B B AL 3

o WFAMEREAMEF—H

o NI AF I B A R F i ts

X e A KEE %19k Fi %7/32 70
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BB R HE R AR E K

e X33, 1349500819@qq.com

e I L4, 1422869566Qqq.com

o k2 EH M FA (R) BAZHE, HEFLEFRIECTMREE
o AMAZNEMIEL, BHHLE BT KEIE KD

o EIKFAEM ILTRX % BAE LA % F k!

o it 4% Al TeXLive 2022 £3; XgATEX A % F L X+
o MR#FA A% : BEAMER + CTEX W L Z € + newpx F4& €,

X &« KK e ak %14 Fib %8/32M



RAEAN2
RIEIAIE
o&&iﬁﬁfﬁ,ﬁ%%%%éiﬁﬁﬁﬁiﬁ
o TR FELEHRITAE

o 1 8. %10

x| %& o K KA Rk F1#F: #9/32 W



RAEAN2

ERfERLE

Q HXIME ARy A F) = B R

Q A HiaWHGY LA

Q A I kARIG, 4w xx ZIF, xx B

Q EXL AT, BIEAATL, HEAFEREL, FHRHRERHSENE
Q@ i, LKA E ALY AL

QO CTUMHAEBAZHK
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RAF!T KA XX B xx FLFAE, T xx KB xx WA xx B, oo
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B

o RALE R R #ATH T THIAR AR MALAE L
o TATF3ATHRZKE: https://mirrors.tuna.tsinghua.edu.cn/CRAN/
o B T #HE m%miF£E % R-Studio: https://www.rstudio.com/
o RIBF¥AZ A, k4R R ¥t 2] KTRX LA%
o TTHA AN AE R W & E] MATLAB
o fH KEF . 1A Python
o RRAZXA FIN6F IR, B IAF LT RAZE &
o XA AL IF BT BR R A R A K

X% o KK e ak %13 it F12/32 1
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R-Studio 7~

@ RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
© - oyl - ~ Addins ~
O EER © ) BankgranchR bt
F Source on Save /- Srn | o
217 Fﬂesncodmg "GBK")
218
219 # bank size data
220 Z <- read_excel("fit {7 i 120180504.x1sx",
221 sheet = 1,
222 col_names = T)

223 z <- data.frame(z)
224 zSyear<- paste('y", zSyear, sep =

225 zcode <- 2[,3]|

226 zcode <- levels(factor(zcode)) # with whole country total
227 2zbank <- Zcode[Zcode ! g

228 ¥ <- matrix(nrow = length(zcode),

229 ncol = nyear,

230 dimnames = 1list(c(1l:length(Zcode)), year))

231 zA <~ data.frame(code
232 2B < zA # liability
233 2L < zA # Toan

234 D <- ZA # deposit
for (i in ength (zcode)) {
<

Zcode, Y) # asset

(Top Leve) +

Console.

Terminal

Platform: x86_64-we4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'aQ’ to quit R.

:&k Ak e

=0

 source ~

>

- X

R project: (None) -

Environment  History Connections

= & | 1% mport Dataset - & List ~

A 1 Global Environment ~

Files Plots Packages Help Viewer EE
- >R

R: Convert Character Vector between Encodings ~

iconv {base} R Documentation "

Convert Character Vector between Encodings

Riaipt 2

=0

Description

‘This uses system facilies to convert a character vector the '’ stands for i

Usage

iconv(x, frem = "%, to = "%, sub = NA, mark = TRUE, toRaw = FALSE)

iconviist()
Arguments

& Acharacter vector, or an object to be converted fo a cnaradsr Veclor by as. character, or a list With NULL
and zaw elements as retured by iconv (toRaw =

A character string describing the current encoding.

to  Acharacter string describing the target encoding.

sub  character string Ifnot Na it rtible bytes in the input
sinale character but can be more }If “kyr.a® the indication is * <> with the hex code of the bvte.

Ed 13/32
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MEBLa. &L
o WAL MR, KF, WA, By
o HMRE: £EHRZH, 7K, HIEEERIEnE, ARG 6945 LE1E 5 7
o HHELSEH: FhdE, (AHAK) FERFH 1), HFHF B4, 2011
2RIRFAMEGI LT, K
o MEFitL: MMEZ, Mk, BMESH. FHE, 4, FHHFEFLERZL, E55
M, K ghF O mIRke 2
o %MK GMATALIZ R Finik
o fit: BARGHMA, BRAR, KitE, MAMAMLT, LT, —BK, #it
il

X% o KK e ak %14 Fib $15/32 1
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wEB R

Wt H5FEREEEL
oﬁmﬁﬂﬁ ay Ak A A ., ik
o W ILEF Al Fp FIAR AL GG A R A it ART 7 K
o Wi I ARG AL KD K
o #45 M R w*s%fm LB ) FAR AL 69 R AE AT
o REMMAFT: RWAL, ITLHRT, £aELSAT

X% o KK e ak % 1#: §it $16/32 1
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FIES
o 1&gl
o HFELRAKNK, & “B” —EM—F4H
o HiEfk, % “H”, MMET

o AL F|EA, %% Wikipedia, 3% %n-F4LiL T A
o ERMARE, AMMBATRALZHKEmT
o &M TMafleEind R 2o 4R, L2 ARELER. pREHE
0 EEEZIANHFEAHEIREN, £8P ANIKAR
o RMWAEMAF I EABRMEMIELR, FRAMERNARNEE, EMHXLER, &
B (&% 5F)

&

X e K KEE %19k Fib %17 /32 W
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BtE RS SR

o BFIA] /-7 : time series
o S X ME, B PSR AY R & KA ] AL 4y — AN ALF 5
o MEBY A EALAYRAALF P E 2 M ALiTAZ: stochastic process
o R EAKBYULA, BFIA] P K IEAARMALTAL (X} A BT LG40 X AFAE:
cov(Xy, Xi—i)
o MALidAZIL A HEMLKIZ A OHE: MAHSHBENIE (A, ®BHHFE (F
Bk), MALEIEN (3, BMESH (t > oo BF X; B9BESH), FALKS
OISk B AR IR AR 6 18 %)

o BY A LagAn k. X F 3|89 H) 4T A #AT Gt At 5

X% o KK e ak % 1#: §it #20/32 7



BHEIFS: R A

B 5 5 R F AR — A 1 8 A SHMATAZ P iR G

o FAaME: MEEk, (Xisk, ..., X;) B9BEE 0 H R4 (moments) RFE t T AL

o BMHE: MALEAMUEAL xo K, X, KB AL AL & 5T ABRIR BT A T Ak JUA
XA —A (WR) B EmERR, TERAERXLTHEFELHE M B
Ttk ZIA AR
HE AL 2] Gy B 1] 7] A8, B, =] (BUE) LA TR
HIREANRE LRI BEL— 4its

o fatiitFE & Akt A

X e K KEE %19k Fib %21/32 7



BEIFS: &FMMA I

o MMAF: MFRALMTEFFIN, BAZFAERATARMTHAL
o ZFTBMMETA: kK Eayutin 574 4%
o L rEF A 3| it #reyFF4E . Cowles Foundation

o ®#1& Chicago University, 50 4 X# %] Yale University

o TEAMMARMNHMIZEFFE, A Koopmans A K&

o % Keynes 2% %"h, &I FTRREFTALARBBEFAE
o %3RI1. %A IS+LM+Phillips 4, HFALE =
------ {a 3k A5 ZIR B ZFEE B A G h 5B A

X e K KEE %19k Fib %22/32 W
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o 70 FRIFH, “HEUMM” FHMAE LT 5% Keynes BFF AT R, F
B3R T A A B ]S P AR AL A AR sk 69 BT R LB G
o REA#: Tom Sargent #= Chris Sims, 2011 Fi#X 31
o RZEBT ] 5 PIAR AL LT LAURIF 69 %) @ B F 09 sh 5 iT: S, T hEL . AE,
WA, H . B, Ak
o R B FEA T &5 6F 8] 5| 835 A S A &4 B 18] 48 K b 45 A
o FXFHMAFIEA, MEAWERAE (VAR)

X% o KK e ak %14 Fit $23/32 W



Koopmans, Sargent, & Sims

1910-1985 1943-
1975 2011

X% o KK e ak %13 it $24 /321



BHEFSY: SRRV I

e 60 /X, Chicago University, Center for Research on Security Prices (CRSP)
Rz, BRT IR ML RKIET I Lk

o 60-70 FARRE R LR AT HMBH (55, Fik. %)
o BAHMTHMBN: MLKAEFRERMARGKEF—L AN T AN CE
BCBET PR TE T 945 &

Ei[riv1 = relre, re-1,...1 =0,

ﬁ%"*ﬁ Teg1 — 14 5 Vi Z A agA XA 0
o I FIARA T A2 Ba A 2T BB Ik 5 77 &

X% o KK e ak %14 Fit %25/32 W



BB FSY: SRR I

e Eugene Fama #= Bob Shiller 2013 4 B # 55 i3 = & M- 69 5F 5034535 W R K

o Fama —H BH “HH” T HHyHEH

o Shiller £ 70 KK 2| 80 F K 2o & AP F 6 E-EA KR, HIAAT
BR R B, RAETAGSEBIEFEATHRE, ERRGTAHEZRT

X e A KEE %19k Fi %26/32 W



Fama & Shiller

1939- 1946—
2013 2013
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BHEFS: $HoREiEtE

o M 70 FKFF4E, BB R EH MR A BFL & aREIEF AL AR 2 e AT
Az —
2R eRRF I E L, WRIKT R PP Gt 32k 69 K E——AF-F AR ]
J7 3R
o K& A#: Bob Engel #= Clive Granger, 2003 4% N R %
o B {aiRitAZ EREAKRGIEARR, R AR S ANIE-FA2 7 2] 1] 8 K fr %
A
o MAMHFERA, MiXewT HEHNEDIRZ A X F

X% o KK e ak %14 Fit %28/32 W



Engle & Granger

1934-2004
2003
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RIEFHEAR: HEFE3
Z KR EME F 3] (machine learning) # &
o LY 3] (unsupervised learning)
o H&Y: Kr—uHEHITRE., 75, BHFEENKBETELA —CWIFE, RIFA
3t BIAKIE T WA R A
o WA F: BEIRA, EFIRA
o W43 (supervised learning)
o AHAMMIEMBIRY, EMEY HHRMNTF X MR Y = f(X), AMADZH
B[] AL
o B, ERTARELN = 28RN LIRS A E
o %ML 5] (reinforcement learning)
o MBRZHENFNEFTAFINA, Fozh5AK] (dynamic programming) % % Ik £
e 4= AlphaGo

X% o KK e ak %14 Fit #30/32 7
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BRI M AR S 2019 5% 128

i LR SR A 5 A5 2R AN o P ]
Al LA

s, #W X

X% o KK e ak % 1#: §it %31/3271
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Z 8, #HA, FAM
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