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bt J5 xfix 43 A ETF /E ADF fade, J6T P R RBUHIETAHLL . 45 R ERR
—BrrRaE A, AL T N — R A
SRIG, X 43 W ETF 5BAUN T 73 0l i4id OLS [MIHTTRE, ZIERILE R %L R2
£ 0.80 LA N ETF, F N #GE IS ESF K ETF. b, £ 6 X ETF @il
i, JHHA 3 N ETF 4 REU97E 0.85 LLE, Fr*iEW], MR

#* SETF 5RIBHIE KRR
ARG IC IF H M
510990* 0.968013 0.985387 0.973962 0.922135
513600%* 0.896114 0.924173 0.884353 0.864781
159822 0.890156 0.932285 0.822308 0.861094

159823* 0.870636 0.907696 0.852775 0.853788
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159850 0.857334 0.89234 0.873019 0.843274
513900 0.879961 0.91241 0.806463 0.859388

&G, MR ZEBT ADF K6, 45RE RN

< 9 BRER ADF BIE R
e IC IF H M
Wi B P ADF P ADF p ADF p ADF
510990  0.0113 2.5676 0.1432 1.4212 0.0439 2.0053 0.0481 1.9643
513600 0.0018 3.2964 0.0040 2.9971 0.0183 2.3761 0.0033 3.0897
159822  0.0046 2.9146 0.0070 2.7604 0.0992 1.6162 0.0055 2.8369
159823  0.0025 3.2060 0.0056 2.8331 0.0400 2.0452 0.0020 3.2678
159850  0.0057 2.8243 0.0159 2.4298 0.0393 2.0537 0.0052 2.8536
513900  0.0022 3.2333 0.0056 2.8305 0.0637 1.8343 0.0020 3.2719

Hrp X+ IH IR TR, FRERIIITE 5%, Ak, XFF 510990, %%
ERIAEL, HkE. SRE NMREEERN KN ETFH L E 0T

#< 10 ETF Hig %
ETF {44 513600 159822 159823 513900
At HE 62 4 55 40
FEXTHESA 4 1 3 2

GRS 159822 5 IF /ENERIM BRI 5558 ETF A& .
%= 11 FFE7F 159822—1IF B4

PEFEN} 159822--1F Wil
OLS [=[ )4 77 ¢ Inp! = 0.7484 Inp¥ — 1.6356 + ¢,
LI Z 5 Mspread, = Inp! — 0.7484 Inp} + 1.6356

Horbr 0.7484 NiZHEX T, L5 BMEMKR, AT ETF 2 [532 5)
Lol e G E AT, RFSEN 1 BAT IF, SEHY 0.7484 H47 159822, XA
FIRAS A A IR, R SEAR DCVEROR, AN A —5, EM LG
HIE T RS A R
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HAZ A T2k FEIIF 5159822
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S ey

S P
e

“In“ e o
| BZFI\:FH
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Hi

Bl 4 IF 5 159822 BB 3Z NG #EE E

J\\ [BIREPURRBYE ST 5 R g
8.1 “MAXRE—ME" FKLR
0 F R ST E S A R ETR(S13130) /A5 (k%4 M (19 B5 38 ETE,J8
SR Pearson M REAI A, 7F 87 H ETF v, SEARMLIEAIEHIA 74 H,
FAHKRHIAT 8 L, FIR 6 N TAERNZ SIS, B T57E ETF. KRW
ETF 5 GUfHY ETF $2 S, #0834 ik H a0 T LI ETF:

& 12 ETF KB ERXHERE
ETF {65 159607 159605 513220 159822 513860
FHR R %L 0.9904 0.9900 0.9888 0.9887 0.9857
ETF X5 513050 513770 513090 513030 513080
K REL 0.9843 0.9795 0.9434 0.892 0.8686
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n] DL H A RS A E R, BEE—32 (159607) S5/ —3Z (513050)

{ir ks Jr42 £1513130 5 159607

s 41 £ F€1513130 15 513050

0.9 .
5 —&— 513130 5 513130
085 & 4 —— 159607 11 - =— 513050
i SN _ =5
1 - P - o ‘LLL'_'_\LA_, A
o8 o 1 . SRR e e
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075 e A
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X e
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ML Fr 26 ] RR I IE L H 1) ETF 518 AR B A 3B BORIAR M,

i

H

B 5 513130 5H 4t ETF Mg piasE

HILAEH

L, AT TR 5 . 55, Xkt i ETF onr 24T P Ra iR g6, AR

ETF SR FEAS G T e 5 1) P R AR S 45 R R R s -
® 13 ETF (IR FIIFRERER

ETF {74 P value ADF gk
159607 0.8684 0.7262

159605 0.8754 0.7613

513220 0.7726 0.3427

159822 0.9250 1.0796

513860 0.8764 0.7672 RFRa, ks
513050 0.0734 -1.7663 I 5 [F] o L5
513770 0.9452 1.2580

513090 0.0842 -1.6987

513030 0.0582 -1.8768

513080 0.1123 -1.5545

HAGIG 45 A4S, X EULACFRRS [A] 7 5 ¥ Kl ADF #6536, NP5,
M 513130 WoNIE PRy . Nit—2Pimik, X BdA-FA2 ETF RO S (a] fy
AT — M 245 )5 BRI P FatE . BETF — M 249 6 8L 5 51 E Ra A 16 45

RAT RIS
& 14 ETF —frES DB FIIERERER
ADF —[Y

ETF {444

P value —ffi
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159607 0.0010 -3.6769

159605 0.0010 -3.6532
513220 0.0010 -4.0242
159822 0.0010 -3.4016
513860 0.0010 -3.5736
513050 0.0010 -3.7535 T
513770 0.0010 -3.6895
513090 0.0010 -5.0471
513030 0.0010 -4.7975
513080 0.0010 -4.9656

RAER LR, ik 10 R ETF B4 I 18] 3 51 O 85 F#EAT —Bir 2277
15431 ADF f g ReIE 4 iR, o FRaFa. DRk, 2 AH R RECE R
A LAEAT J5 SR AR 56

WR4E ADF K06 (45 8, A SC¥ b ETF (X B 5 1) u JEadt, #ygt [l
TR TR ZE A IR ZE U PR e, IR ZE TR, % 2H i St i o P
BAGLY: RZ ARBES R, %4 ETF AMEdEKfE xR, 11255400
%fo ETF BEAT VMRS, 193045 R T .

R 15 ETF thEBRER
ETF XY P_value 7% % ADF 5% % gt
159607 0.0096 -2.6276 1%
159605 0.0059 -2.8165 1%
513220 0.0094 -2.6377 1%
159822 0.0112 -2.5707 5%
513860 0.0099 -2.6128 1%
513050 0.0063 -2.7935 1%
513770 0.0115 -2.5618 5%
513090 0.0010 -3.7941 1%
513030 0.0093 -2.6424 1%
513080 0.0116 -2.5591 5%

¥ ETF X b 2 [0 )5 f5 5% 2 7 204G 06 5 3, L H+159822-513130”
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“513770-513130” . “513080-5131307 (819 55k % FF HI I1E 5% E 15 X A FFAe,
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T JE 22 AL 5 o

BJ, %t Pearson RAL LA K ik 2 AR MERR DS, PRk N ETF X, OLSJ5
FEA

% 16 ETF iy OLS VA5 ER
ETF %} OLS [R5 F2
513130-513090 Inp! =1.2340 Inp} — 1.8416 + ¢,

WS IR oA, BEREE R 2 7 5 ETF X 22 ih b i 2 751,
Kk, %4 ETF L0 bImz= 408
% 17 ETF LML ERFRTIR
ETF X%t OLS [B] V377 %

513130-513090 Mspread, = Inp! — 1.2340 Inp¥ + 1.8416

Hor1.2340 i ETE X T, 5 BMEAAR, P9 ETF Z #2385 il
MR CHIEMRR, BEEN 1 HAL 513130, 2 0.8512 H47 513090,

AR 5 — 1) 3 T AT bR SR 22 IR BN RN SR I AZ B (5 5, AR IR Bl 246
HIRBAE R T AT R B P BN E N 20 H, RIEASC A tREL 20 Ho T2
BB E N 20 HEE SN 261 bt 2, (EHBIE BN 20 HEE 35 2k+2 %
PriEZ, PEBIEN 20 HE 4. ETANEEL, Fak, #a%., i
LRBEAE I (R AL E ). EREARXIE AR E%k. EOo%k. MKk, Eho
W 2 7 5 Mspread 2 HIE Rl — ik B H, W s
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M 1: BUBRIESHEAR (python)

1. REZESHMBZEZ
import o0s
import pandas as pd

# JE X FTEE T
folder_path = "4iii 01"
# WP AFH I XA
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx"):
file_path = os.path.join(folder_path, file_name)
# LI Excel 1
df = pd.read_excel(file_path)
df.columns = ["IF )", "B, "TFEEM, "R, TERARKY, BACE (T 1, MEACR ()

"1
# 1 AT R R — N 45 R
df["45 9] = df.iloc[:, -2] / dF.lloc[:, -1]
# JGLER TR — ML B
df = Af[["BFE)", "SR, "TERLAR, A, RS, MERACE (o) 1, s E (F) 1,
|

# RIFE T Excel X1
df.to_excel(file_path, index=False)
print(file_name + " LLFETE ")

2. PIMETT EHRER SR
import os
import pandas as pd

# W
folder = 44 02
for filename in os.listdir(folder):
# NAFE xlsx A
if filename.endswith('.xlsx"):
# T
filepath = os.path.join(folder, filename)
df = pd.read_excel(filepath)
df = df.apply(lambda x: x.apply(lambda y: None if y == "none" else y))
# IR —AIFIIERL 7 %

mean = df.iloc[:, -1].mean()
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std = df.iloc[:, -1].std()

# PG TIIE -3% 7 ZZ TP +3% 77 2.2 [ 5
lower_bound = mean - 3 * std

upper_bound = mean + 3 * std

print(“1FYIME:, mean)

print('J5 %, std)

# W AT B E AR 7
for i in range(df.shape[O]):
row = df.loc[i, :]
if row.iloc[-1] < lower_bound or row.iloc[-1] > upper_bound.:
df.iloc[i, [-3, -2, -1]] = None

df-to_excel(filename, index=False)
print(filename, b3 5E )

3. AH+HRA (HARALD
import o0s
import pandas as pd

# IEEBIX T
Fo{deV_Path = Ilﬁ}E 0311

# W ST FIE I xilsx XA
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx™:
# IR xlsx AT
file_path = os.path.join(folder_path, file_name)
data = pd.read_excel(file_path)

# JE R 0] 57
time_list = [20230801, 20230802, 20230803, 20230804, 20230807,

20230808, 20230809, 20230810,

20230811, 20230814, 20230815, 20230816, 20230817,
20230818, 20230821, 20230822,

20230823, 20230824, 20230825, 20230828, 202308249,
20230830, 20230831, 20230901,

20230904, 20230905, 20230906, 20230907, 202309038,
20230911, 20230912, 20230913,

20230914, 20230915, 20230918, 20230919, 202304920,
20230921, 20230922, 20230925,
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20230926, 20230927, 20230928, 20231009, 20231010,
20231011, 20231012, 20231013,

20231016, 20231017, 20231018, 202310149, 20231020,
20231023, 20231024, 20231025,

20231026, 20231027, 20231030]

# JE X — IR 45 R
results = []
# X BEP 5] 70 Z AT R T HT 1 (F
for time in time_list:
# IR H I time H9E
selected_data = data[data[“H\J‘ [E]"] == time]
# DR TP 52m MEFIBR ICE HIA#
close_price_mode = selected_data[" /i %L1/ "].mode()[O]
open_price_mode = selected_data["IT#i1/1"].mode()[O]
high_price_mode = selected_data["ix =1/ ].mode()[O]
low_price_mode = selected_data[" 5L "].mode()[O]
# KA
sum_valuesl = selected_data["mBsc 4 (J6) "].sum()
sum_values2 = selected_data["mizc & (F) "].sum()
# [RIFETR
result = pd.DataFrame({
I TE]": [time],
BT AREL: [close_price_mode],
RN AL [open_price_mode],
" [high_price_mode],
AR AL [low_price_mode],
"RAZE (6D SRFMA": [sum_values1],
"RAZ R () SRFMA": [sum_values2]
)

# GG RN BN R 21
vesults.append(result)
# SIS R G I 1~ DataFrame 'f
final_data = pd.concat(results)
# [RIFEREYBIHY slsx AT
output_file_name = file_name.split(".")[O] + "_output.xlsx"
output_file_path = os.path join(folder_path, output_file_name)
final_data.to_excel(output_file_path, index=False)
print(f" b3 5E M {file_name}")

4. RBRA CNREOAEAL
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import os
import pandas as pd

# IR XN FIE T
folder_path = "% 04"

# W JEAE AT I xlsx A
for file_name in os.listdir(folder_path):

if file_name.endswith(".xlsx"):

# IR xlsx XAE

file_path = os.path.join(folder_path, file_name)

data = pd.read_excel(file_path)

# JE XM 1] 72

time_list = ['20230801 09',/20230801 10','20230801 11',,20230801
1320230801 14',20230802 09','20230802 10',,20230802 11',,20230802
1320230802 14',20230803 09','20230803 10','20230803 11',,20230803
1320230803 14',,20230804 09','20230804 10',,20230804 11',,20230804
1320230804 14','20230807 09','20230807 10','20230807
1320230807 14',20230808 09','20230808 10','20230808
1320230808 14','20230809 09','20230809 10','20230809
1320230809 14','20230810 09','20230810 10','20230810
1320230810 14','20230811 09','20230811 10','20230811
1320230811 14',,20230814 09','20230814 10','20230814
1320230814 14',,20230815 09',/20230815 10','20230815 11',,20230815
1320230815 14','20230816 09','20230816 10','20230816
1320230816 14','20230817 09','20230817 10','20230817
1320230817 14',,20230818 09',/20230818 10','20230818
1320230818 14',20230821 09','20230821 10','20230821
1320230821 14',,20230822 09','20230822 10',,20230822
1320230822 14',,20230823 09','20230823 10',,20230823
1320230823 14',20230824 09','20230824 10','20230824
1320230824 14',,20230825 09',/20230825 10','20230825 11',,20230825
1320230825 14',,20230828 09','20230828 10','20230828
1320230828 14',,20230829 09','20230829 10',,20230829
1320230829 14','20230830 09','20230830 10','20230830
1320230830 14','20230831 09','20230831 10','20230831
1320230831 14',20230901 09','20230901 10','20230901
1320230901 14',,20230904 09','20230904 10','20230904
1320230904 14',20230905 09','20230905 10','20230905 11',,20230905
1320230905 14','20230906 09','20230906 10','20230906
1320230906 14','20230907 049','20230907 10','20230907

29

11','20230807
11','20230808
11','20230809
11','20230810
1120230811
11','20230814

11',/20230816
1120230817
1120230818
1120230821
1120230822
11202320823
1120230824

11','20230828
11','20230829
11','20230830
11','20230831
11','20230901
11','20230904

11','202320906
1120230907



13','20230907 14','20230908 09',',20230908 10','20230908 11','20230908
13','20230908 14','20230911 049',/20230911 10',/20230911 11',/20230911
13','202304911 14','20230912 049','20230912 10',/20230912 11','20230912
13202304912 14',/20230913 09',/20230913 10',/20230913 11',/20230913
1320230913 14',/20230914 09',/20230914 10',/20230914 11',/20230914
1320230914 14',/20230915 09',/20230915 10','20230915 11',/20230915
13202304915 14',/20230918 09',/20230918 10','/20230918 11',/20230918
13202304918 14','20230919 09',/20230919 10',/20230919 11',/20230919
1320230919 14',/20230919 15','20230920 09',/20230920 10',/20230920
1120230920 13',/20230920 14',/20230921 09',/20230921 10','20230921
1120230921 13',/20230921 14',/20230922 09','20230922 10','20230922
11',/20230922 13','20230922 14','20230925 09','20230925 10','20230925
11202304925 13','20230925 14','20230926 09','20230926 10','20230926
1120230926 13','20230926 14','20230927 09','20230927 10','20230927
11','20230927 13',/'20230927 14','20230928 09',/20230928 10',',20230928
11202304928 13','20230928 14','20231009 09','20231009 10',/20231009
11','20231009 13',/20231009 14','20231010 09',/20231010 10',/20231010
11',/20231010 13',/20231010 14',/20231011 09',/20231011 10',/20231011
1120231011 13',/20231011 14',/20231012 09',/20231012 10',/20231012
1120231012 13',/20231012 14',/20231013 09',/20231013 10',/20231013
11',/20231013 13',/20231013 14',/20231016 09',/20231016 10',/20231016
1120231016 13',/20231016 14','20231017 09',/20231017 10',/20231017
11',/20231017 13',/20231017 14',/20231018 09',/20231018 10',/,20231018
1120231018 13','20231018 14',/'20231019 09',/20231019 10',/20231019
1120231019 13',/20231019 14',/20231020 09',/20231020 10',/20231020
11',/20231020 13','20231020 14','20231023 09','20231023 10',/20231023
11',/20231023 13',/'20231023 14','20231024 09','20231024 10',/20231024
11','20231024 13','20231024 14','20231025 09','/20231025 10',/20231025
11','20231025 13',/20231025 14',/20231026 09',/20231026 10',/20231026
1120231026 13','20231026 14','20231027 09','20231027 10',/,20231027
11','20231027 13',/20231027 14','20231030 09',/20231030 10',/’20231030
11','20231030 13',/20231030 14']
# JEX P THIINZEFAF NG ET R
results = []

# X BT 1] 70 Z R AT R T HTR 1F
for time in time_list:
# TG H BT B Y time HIECHE
selected_data = data[data["IFf[1]"] == time]
# BIKHWH O TF 0 22w N RIR I I 5
close_price_mode = selected_data["ii#1/1"].mode()[O]
open_price_mode = selected_data["JF L 1/1"].mode()[O]
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high_price_mode = selected_data[": w1 "].mode()[O]
low_price_mode = selected_data["5:% 11" ].mode()[O]
# KA

sum_valuesl = selected_data["msc%i (J6) "T.sum()
sum_values2 = selected_data["mizc & (F) "].sum()
# IR1FZ R

result = pd.DataFrame({

IS E]: [Eime],

L AL [elose_price_mode],

TR L [open_price_mode],

" AL Thigh_price_mode],

AR AL [low_price_mode],

"IRAZER () SRFME": [sum_values1],

AR (F) SRAME" [sum_values2]
)

# G RIR I E) 55 RA 7
results.append(result)
# GG R I E 1 DataFrame 17
final_data = pd.concat(results)
# RIFLRBIFTHT xlsx X1
output_file_name = file_name.split("."\[O] + "_output.xlsx"
output_file_path = os.path join(folder_path, output_file_name)
final_data.to_excel(output_file_path, index=False)
print(f" b3 150 {file_name}")

5. cti MCABRAAEHE
import os
import pandas as pd

# JE NS
folder_path = "#ifi 05"
# W JEAE AT AT xlsx A
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx"):
# IR xlsx X
file_path = os.path.join(folder_path, file_name)
data = pd.read_excel(file_path)

data.replace(O, None, inplace=True)

# JEX I 7)7%
time_list = ['20230801 09',/20230801 10','20230801 11',,20230801
1320230801 14',,20230802 09','20230802. 10',,20230802 11','20230802
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13','20230802
13','20230803

14','20230803 09','20230803
14','20230804 09','20230804

10','20230803
10','20230804

11','20230803
11','20230804

13','20230804 14','20230807 09','20230807 10','20230807 11',/20230807

13','20230807
13','20230808
13202308049
13','20230810
13','20230811

14','/20230808 09','20230808 10','20230808
14',/20230809 09','20230809 10','20230809
14',/20230810 09',/20230810 10','20230810
14',/'20230811 09',/20230811 10','20230811
14',/20230814 09',/20230814 10','20230814

11','20230808
11','202308049
1120230810
11',/20230811
1120230814

1320230814 14','20230815 09','20230815 10','20230815 11','20230815

13','20230815
13','20230816
13','20230817
13','202308138

14','20230816 09','20230816 10','20230816
14','20230817 09',/20230817 10','20230817
14','20230818 09','20230818 10','202308138
1420230821 09','20230821 10','20230821

1120230816
1120230817
11202308138
11',/20230821

13',/20230821 14','20230822 09',,20230822 10','20230822 11',/20230822

13','20230822
1320230823

14','20230823 09','20230823
14','20230824 09','20230824

10','20230823
10',/'20230824

11',/20230823
11','20230824

1320230824 14','20230825 09',,20230825 10','20230825 11','20230825

1320230825
13','20230828
13','202308249
13','20230830
13','20230831
13','20230901

14',/20230828 09','20230828 10','202308238
14',/20230829 09','20230829 10','20230829
14','20230830 09',,20230830 10','/20230830
14',20230831 09',,20230831 10','20230831
14',/20230901 049',/20230901 10','20230901
14','20230904 09','20230904 10','20230904

11202308238
11202308249
11','20230830
11','20230831
11','20230901
1120230904

13','20230904 14','20230905 09','20230905 10','20230905 11','20230905

13','20230905
13','20230906
13','20230907
13','20230908

14','20230906 09','20230906 10','20230906
14','20230907 09','20230907 10','20230907
14','20230908 09',',20230908 10','20230908
1420230911 09',/20230911 10','20230911

11202309006
1120230907
1120230908
1120230911

13','20230911 14','20230912 09','20230912 10','20230912 11',/20230912

13','20230912
13','20230913

14',/20230913 09',,'20230913 10','20230913
14','20230914 09',/20230914 10','20230914

11202320913
1120230914

1320230914 14','20230915 09','20230915 10','20230915 11','20230915

13','20230915
13','20230918
13','202309149
11','20230920

14','20230918 09',/20230918 10','20230918
14',)20230919 09','20230919 10','20230919
14','20230919 15',/20230920 09',',20230920
13','20230920 14',/20230921 09','20230921

11',/20230918
11202309149
10','20230920
10','20230921

1120230921 13',/20230921 14','20230922 09','20230922 10',/20230922
11',/20230922 13',/'20230922 14','20230925 09','20230925 10','20230925

1120230925
1120230926
11','20230927
11','2023092.8

13','20230925 14','20230926 09','20230926
13','20230926 14',/20230927 09','20230927
13','20230927 14','20230928 09','20230928
13',20230928 14','20231009 09','202310049
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1120231009 13',/20231009 14',/20231010 09','20231010 10','20231010
11','20231010 13',/20231010 14',/20231011 09',/20231011 10',/20231011
1120231011 13',/20231011 14',/20231012 09',/20231012 10',/20231012
11',/20231012 13',/20231012 14',/20231013 09',/20231013 10',/20231013
11',/20231013 13',/20231013 14',/20231016 09',20231016 10',20231016
1120231016 13',/20231016 14',/20231017 049',/20231017 10','20231017
11',/20231017 13',/20231017 14',/20231018 049','20231018 10','20231018
11',/20231018 13',/20231018 14',/20231019 09',/20231019 10',/20231019
11',/20231019 13',/20231019 14',/20231020 09',/20231020 10',/20231020
11','20231020 13',/20231020 14',,20231023 09',',20231023 10',/20231023
1120231023 13',/20231023 14',/20231024 09','20231024 10','20231024
1120231024 13',/20231024 14',/20231025 09',/20231025 10','20231025
1120231025 13',/20231025 14',/20231026 09',,20231026 10',20231026
1120231026 13',/20231026 14',/20231027 09',/20231027 10','20231027
1120231027 13',/20231027 14',/20231030 09',,20231030 10','20231030
1120231030 13','20231030 14']
# TR — WG TF A 145 -
results = []
# BT 1] 70 AT [N
for time in time_list:
# RV H TR time TR
selected_data = data[data["I"f[5]"] == time]
# IS BTR K AR DA &
max_values = selected_data["mH=2% (i) "].max()
selected_data["i5 2% (70 "].min()
sum_values = selected_data["m=z % (76D "].sum()

min_values

cti_values = (max_values - min_values) / sum_values
# IR

vesult = pd.DataFrame({

UIFA]: [time],

RS AR AR [max_values],

URAZETEIME": [min_values],

URAZETUE A" [sum_values],

“eti": [cti_values]

P
# LRI NEN RN ZE
results.append(result)

# WG 5 R G I F—1 DataFrame 1!
final_data = pd.concat(results)

# (RIFLTREFTT xlsx X
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output_file_name = file_name.split("."\[O] + "_output.xlsx"
output_file_path = os.path.join(folder_path, output._file_name)
final_data.to_excel(output_file_path, index=False)
print(f" b3 151 {file_name}")

6. ctiitH
import os
import pandas as pd

# JEE R R 17
folder_path = "% 06"

# WIS I xlsx I
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx"):
# R xlsx XM
file_path = os.path.join(folder_path, file_name)
data = pd.read_excel(file_path)

# JE R 0] 7Y%
time_list = [20230801, 20230802, 20230803, 20230804, 20230807,

20230808, 20230809, 20230810,

20230811, 20230814, 20230815, 20230816, 20230817,
20230818, 20230821, 20230822,

20230823, 20230824, 20230825, 20230828, 20230824,
20230830, 20230831, 20230901,

20230904, 20230905, 20230906, 20230907, 202309038,
20230911, 20230912, 20230913,

20230914, 20230915, 20230918, 20230919, 20230920,
20230921, 20230922, 20230925,

20230926, 20230927, 202304928, 20231009, 20231010,
20231011, 20231012, 20231013,

20231016, 20231017, 20231018, 202310149, 20231020,
20231023, 20231024, 20231025,

20231026, 20231027, 20231030]

# JER I IYZR KA 15 R
results = []

# XS EFT ] 7T AT R 5
for time in time_list:
# JH IR time 1195
selected_data = data[data["IF[F]"] == time]
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# DIYRHREL O TFR O 8w M IR I BT AR
cti_day = selected_data["cti"].mean()

# RIFEFR
result = pd.DataFrame({
YEFA]: [time],
eti P [cti_day]

)

# GRS E) 5 R A7
results.append(result)

# JGPr AR I 1 DataFrame '
final_data = pd.concat(results)

# RIFET R slsx M

output_file_name = file_name.split(".")[O] + "_output_output.xlsx"
output_file_path = os.path.join(folder_path, output_file_name)
final_data.to_excel(output_file_path, index=False)

print(f AL 5k {file_name}")

7. 07.ctiVC &
import os
import pandas as pd

# GYE—IF) DataFrame X158, HTF1EREE I HIHHE
merged_data = pd.DataFrame()

example = pd.read_excel('159001.SZ.x(sx")
merged_data['[1]'] = example['IH[1]']

# JEER NS
folder_path = "0751"

# W B AR xlsx X
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx"):
# B xlsx AT
file_path = os.path.join(folder_path, file_name)
data = pd.read_excel(file_path)
merged_data[file_path] = data['cti “F31H]
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print(file_path, "L

# S OIZNT DataFrame X1 R (FAFE]—NFH) Excel X117
merged_data.to_excel('merged_file.xIsx")

8. ctmitE
import pandas as pd

# FIR Excel XfF
data = pd.read_excel('cti_day_tran.xlsx")

# W EF— IR T LI

column_means = data.mean(axis=0)

# JELRAF W1 HH9 DataFrame 1

result = pd.DataFrame({'514": column_means.index, “"¥Ii": column_means.values})

# JGLE G —IF ) Excel X1E, w58 conrxlsx

result.to_excel('cmi.xlsx', index=False)

9. fit FrEERICE
import os
import pandas as pd

# JE R N1
folder_path = " 0a"

# WIS I xlsx I
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx"):
# R xlsx XL
file_path = os.path.join(folder_path, file_name)
data = pd.read_excel(file_path)

# E R 5%
time_list = [20230801, 20230802, 20230803, 20230804, 20230807,
20230808, 20230809, 20230810,
20230811, 20230814, 20230815, 20230816, 20230817,
20230818, 20230821, 20230822,
20230823, 20230824, 20230825, 20230828, 20230824,
20230830, 20230831, 20230901,
20230904, 20230905, 20230906, 20230907, 20230908,
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20230911, 20230912, 20230913,

20230914, 20230915, 20230918, 202309149, 20230920,
20230921, 20230922, 20230925,

20230926, 20230927, 202304928, 20231009, 20231010,
20231011, 20231012, 20231013,

20231016, 20231017, 20231018, 20231019, 20231020,
20231023, 20231024, 20231025,

20231026, 20231027, 20231030]

# TR — P HIAFZAAFMF LR
results = []

# X BEPN ] 70 35 B AT I 1 F
for time in time_list:
# IRV H I ] trime 15
selected_data = data[data["If[i]"] == time]

# BIYKHWEL O TFR O 2R E IR IO IR
close_price_mode = selected_data["# " ].mode()[O]
open_price_mode = selected_data[" T "].mode()[O]
high_price_mode = selected_data["ix =1/ ].mode()[O]
low_price_mode = selected_data["i# 151 "].mode()[O]

# KHlE
sum_values1 = selected_data["=c%i () "].sum()

sum_values2 = selected_data["iixi s (F) "T.sum()
p-arg = selected_data["4 3" T.mean()

# RIFLTR
vesult = pd.DataFrame({
UEE]: [Eiwme],
AL AL [elose_price_mode],
THEE AL [open_price_mode],
" L [high_price_mode],
RN AEL: [low_price_mode],
URRAEE () SRAVE™ [sum_values1],
"SR (R SRAME™ [sum_values2],
AR [p_arg]

P

# SRR IBIGRIVZ N
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results.append(result)

# JGIr SR EHE—1 DataFrame #
final_data = pd.concat(results)

# RAFZERBNBING slsx 1

output_file_name = file_name.split("."[O] + "_output.xlsx"
output_file_path = os.path join(folder_path, output_file_name)
final_data.to_excel(output_file_path, index=False)
print(f b1 5E M {file_name}")

10. fit Fr Rt E
import o0s
import pandas as pd

# JEE XTI 1E
folder_path = "4 0ao01"

# W AEH FHITE T
for file_name in os.listdir(folder_path):
if file_name.endswith(".xlsx"):
file_path = os.path.join(folder_path, file_name)

# R Excel X1
df = pd.read_excel(file_path)
df.columns = ["ITE]", "CEEA, IFELAN", ", ARG, R O 1, TR ()
"]
# 1 BRI — TN 4 R
dff" 9] = abs(((df.iloc[:, 1] / 100) - df.iloc[:, 2]) / df.iloc[:, 2])

# FRE R TR — 11
df = dF['BFAY, "CRE, TR, R, TRAEH, RS GE) Y, AR (P Y,
A ]

# (R Excel X
df.to_excel(file_path, index=False)
print(file_name + " 4bFE5E ")

11. rtm 75
import os
import pandas as pd

# (it — W19 DataFrame 3R, JF A EHHE
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merged_data = pd.DataFrame()
example = pd.read_excel('159001 output.xlsx")
merged_data['Bf[H]'] = example['IH[5]']

# HE RN 1

folder_path = "% 10"

# W TR HIPA xlsx X1

for file_name in os.listdir(folder_path):

if file_name.endswith(".xlsx"):
# IR xlsx AF
file_path = os.path.join(folder_path, file_name)

data = pd.read_excel(file_path)
merged_data[file_path] = data['Fii#%']
print(file_path, "S5 ")

# JGFF N2 T DataFrame X1 RIRFE]— 1T Excel X 1FH

merged_data.to_excel('merged_file.xsx")

12. rtm IL&

import pandas as pd

# LI Excel X

data = pd.read_excel('vri_day_tran.x(sx")

# XTF— TR FLI1E

column_means = data.mean(axis=0)

# JGLRIFMEE—TNFTH9 DataFrame 7

vesult = pd.DataFrame({'51 4" column_means.index, "V " column_means.valuesy})
# JGEE RGN — N Excel X1E, & emixlsx

result.to_excel('vtm.xlsx', index=False)

13. 3RERH B/ 5%

import pandas as pd

# IR Excel X

df = pd.read_excel('159001.SZ - ElAK.xlsx")

# G ] TN T E I 7 HARE ENTH NI 6 Wi T HE
sorted_time_list = dff'I[f]'].unique()
# fi i 4R

print(sorted_time_list)

4. XBRZEAME

import pandas as pd

# IR Excel X1

df = pd.read_excel('cti_day.xlsx', sheet_name='Sheet1")
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# O [HE#H None

df = df.applymap(lambda x: None if x == O else )

# IRIIEEE NI BT Excel 1

df.to_excel('cti_day.xlsx', sheet_name='Sheetl', index=False)

15. SCHHEESE etf 3REL

import os

# BB & X AFHI K FH
os.chdiv(“$ii 117

# JE X i BRI X A5 5%

file_need = ['159501, '159502', '159504", '159513', '159519', '159605", '159607',
159612, '159615", '159632, '159655", '159659', '159660', '159687', '159688',
'159696', '1596949', '159740', '159741', '159742!, '159747', '159750', '159822",
159823, 1159850, '159866', '1598492", '510900', '513000', '513010', '513020',
513030, '513040', '513050', '513060', '513070', '513080', '5130490', '513100',
513110, '513120', '513130', '513140', '513150', '513160', '513180', '513190/,
513193, '513200', '513220', '513230', '513260', '513280', '5132490', '513300',
513310, '513320', '513330', '513360', '513380', '5133490', '513500', '513520/,
513530, '513550', '513560', '513580", '513590', '513600', '513650', '513660',
513690, '513700', '513770', '513800', '513810', '513853', '513854/, '513860/,
513873, '513880', '5138490', '513900', '513450', '513960', '513970', '513980/,
'513990']

# PG L EH 7 T HIE XS
files = os.listdir()

# W X5 A%

for file in files:
# YIRI1FE L File_need FHIEITEZETF %, JUAHATIEFTERIE
if any(file.startswith(need_file) for need_file in file_need):

continue
# WIREE L Aleneed FHITFIT 70T, TG iZ X1
else:

os.remove(file)

16. RAGHEH etf A2
import pandas as pd

file_need = ['159501', '159502', '1595049', '159513','159519', '159605', '159607',
'159612','159615', '159632', '159655', '159659', '159660', '159687', '159688/,
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159696, '1596949', '159740', '159741', '159742', '159747', '159750', '159822/,
1549823, 1159850, '159866', '1598492', '510900', '513000', '513010', '513020',
513030, '513040', '513050', '513060', '513070', '513080', '5130490', '513100',
513110, '513120', '513130', '513140', '513150', '513160', '513180', '5131490',
513193, '513200', '513220', '513230', '513260', '513280', '5132490', '513300',
513310, '513320', '513330', '513360', '513380', '513390', '513500', '513520',
513530, '513550', '513560', '513580", '513590', '513600', '513650', '513660',
513690, '513700', '513770', '513800', '513810', '513853', '513854', '513860/,
513873, '513880', '5138490', '513900', '5134950', '513960', '513470', '513980',
'513990']

# R xlsx 1
df = pd.read_excel('cvmi_ctm.xlsx")

df["51%"] = df["514"].astype(str)

# MR — )G LA TEAE File_need 11977
df = df.drop(dffdf.iloc[:, O].str.startswith(tuple(file_need)).eq(False)].index)

# JEIR T HIECH (RAFZUFTHG xlsx AFH

df.to_excel('cmi_ctm.xlsx', index=False)

17. BEARIIBAREL
import os
import pandas as pd

# XK1
folder_path = "4 4ji"

# W) A FHIPE A
for file_name in os.listdir(folder_path):
if file_name.endswith(".csv"):

file_path = os.path.join(folder_path, file_name)

# R CSV XA
df = pd.read_csv(file_path, encoding="gbk")

# FFEELTCHG IO IF IH ML T
dAf = df[df[" 429188 T.str.startswith(("IC", "IF", "IH", "IM")]

# RIFE T H esv XA
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df.to_csv(file_path, index=False)
print(file_name + " LbFETE ")

18. AR HIS T2 &RA
import o0s
import pandas as pd

# JEE R TR 17
folder_path = "% 02"

# W TR HIPTA xlsx X1
for file_name in os.listdir(folder_path):
if file_name.endswith(".csv"):
# R xlsx X
file_path = os.path.join(folder_path, file_name)
df = pd.read_csv(file_path,encoding="utf-8")

# JEX — TR ZEAAF 45 R
results = []

ic_data = df[df['# 21105 ].str.startswith('IC"]

# KLY
Jinkaipan = ic_data["% " ].mean()
high = ic_data["& 5" ].mean()
low = ic_data[" &A% "].mean()

chengjiaolaing = ic_data[" =z 5"].sum()
chengjiaojine = ic_data[" =z & 41"].sum()
chicangliang = ic_data["#&"].sum()
chicangbianhhua = ic_data["F# 214" ].sum()

Jinshoupan = ic_data["% 4" ].mean()
Jinjiesuan = ic_data["% 455" T.mean()

qianjiesuan = ic_data["iii 455" ].mean()

zhangdiel = ic_data["Tk¥k 1"].mean()
zhangdie2 = ic_data["kk 2"].mean()

# RIFHR

vesult = pd.Datamee({
IIiJ;_lJ‘ %JI: [H{CIIJ)
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"SITRRFE: [jinkaipan],
"R Thighl,
AR T [low],
"HAZ SR AN [chengjiaolaing],
"IAE IR AN [chengjiaojine],
R RS [chicangliang],
R AR AT [chicangbianhhua],
UL [jinshoupan],
A LRSS [finjiesuan],
"HTSE ST [gianjiesuan],
"k 1 SFE": [zhangdied],
kR 2 SF": [zhangdie2]

b

# LRI NTN LRI Z
resu {ts.append( result)

ic_data = dfldf["& 21105 . str.startswith('IF")]

# PR

Jinkaipan = ic_data["% T #E"].mean()
high = ic_data["5 =11 "].mean()
low = ic_data["&AKA"].mean()

chengjiaolaing = ic_data["/% = 5" ].sum()
chengjiaojine = ic_data["/l 2 & 41"].sum()
chicangliang = ic_data["+ 05 "].sum()
chicangbianhhua = ic_data["F 216" ].sum()

Jinshoupan = ic_data["% 4" ].mean()
Jinjiesuan = ic_data["% 455" T.mean()

qianjiesuan = ic_data["ii %55 " ].mean()

zhangdiel = ic_data["Tkk 1"].mean()
zhangdie2 = ic_data["k¥k 2"].mean()

# //4 7— +/ /
result = pd.DataFrame({
H?LLJ‘ = H. [H{F”])

"SIFESFE: [jinkaipan],
"4 Thighl,
MERARAT P2 [low],
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"IAZ R AN [chengjiaolaing],
"IAZ AR AN [chengjiaojine],
RE SRR [chicangliang],
R AR AT [chicangbianhhua],
"L [jinshoupan],
A EEE: [finjiesuan],
"HTEE ST [gianjiesuan],
ikEk 1 S [zhangdie1],
"ikik 2 S [zhangdie2]

)

# G RIB NG RIAVZ
results.append(result)

ic_data = Af[df['&#1R5 ].str.startswith('IH")]

# KLY
Jinkaipan = ic_data["% T #"].mean()
high = ic_data["&5ith'"].mean()

low = ic_data[" AT "].mean()

chengjiaolaing = ic_data["/5=z 5:"].sum()
chengjiaojine = ic_data["1% =z & 41"].sum()
chicangliang = ic_data["+50:5"].sum()
chicangbianhhua = ic_data[" (240" ].sum()

Jinshoupan = ic_data["% 14" ].mean()
Jinjiesuan = ic_data["4 455" T.mean()

qianjiesuan = ic_data["iiZ55 " ].mean()

zhangdie1 = ic_data["kk 1"].mean()
zhangdie2 = ic_data["k ¥k 2"].mean()

# (R
result = pd.DataFrame({
wR R [HY,
TR [jinkaipan],
T Thighl,
AT [low],
"HAZ R AN [chengjiaolaing],
AR [chengjiaojine],

AR [chicangliang],
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FEARR N [chicangbianhhua],
AT [jinshoupan],
IALERLEI: [jinjiesuan],
"HTEE ST [gianjiesuan],
"ikiEk 1 oFE": [zhangdied ],
"ikigk 2 S [zhangdie2]

)

# FFE R 25 RA 7
results.append(result)

ic_data = df[df['& 2105 ].str.startswith('IM)]

LKLY
Jmkmpam = ic_data["4 IFE"].mean()
high = ic_data["f&5ith'"].mean()
low = ic_data[" KA "].mean()

chengjiaolaing = ic_data["l =z 5"].sum()
chengjiaojine = ic_data["/5 -z 5 #1"].sum()
chicangliang = ic_data["+ & "].sum()
chicangbianhhua = ic_data["F7 -2 16" ].sum()

Jinshoupan = ic_data["4 14" ].mean()
Jinjiesuan = ic_data["4 455" T.mean()
qianjiesuan = ic_data["fii %55 "].mean()

zhangdie1 = ic_data["kk 1"].mean()
zhangdie2 = ic_data["k ¥k 2"].mean()

# IRIFZTR
vesult = pd.DataFrame({
ML MM,
"SI RS [jinkaipan],
T4 Thighl,
B34 [low],

"RAE SR AN [chengjiaolaing],
"AZ IR FN: [chengjiaojine],
R ESR AN [chicangliang],

ALK AN [chicangbianhhua],
P [jinshoupan],
WA LESTTE [jinjiesuan],

45



"HTEE SR [qiangiesuan],

"k 1 SFE": [zhangdied],

"ikigk 2 P [zhangdie2]
by

# LRI NEN G RIZ A
results.append(result)

# JGr SRS I — 1 DataFrame
final_data = pd.concat(results)

# REFLREYITHT xlsx AT

output_file_name = file_name.split(".")[O] + "_output.csv"
output_file_path = os.path.join(folder_path, output_file_name)
final_data.to_csv(output_file_path, index=False)

print(f" b5 {file_name}")

19. BB AR
import o0s
import pandas as pd

# I BLEE N A
folder_path = “ifi 04

# B)E— P FHIZ DataFrame, HTnEie A9 5#

df = pd.DataFrame(columns=["T 5 I ], 4T 81241 o i T2 me I T 2801 e A s e
A G R, R BRSO AR (SR, P38, A S RT3 TG BT 8 K 2 13Kk 2
)

# W PP A
for root, dirs, files in os.walk(folder_path):
for file in files:
# W TR CSV X
if file.endswith('.csv'):
# TP E5 17
file_path = os.path.join(root, file)

# R CSV XA
data = pd.read_csv(file_path)
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# TER G LT K 1C 11T
ic_data = data[data['#!'5'] == 'IM']

# JGIE I E IS ZIFT T DataFrame 1
df = df.append({L5": ic_data[' 5 T.mode()[O], 'Bf11)": file, 44T ic_data['

LI Tmode()[O],

BT ic_data[ e m T wmode()[O], TARM T (c_data[' Tk
HroF24T.mode()[O], Az &R A" ic_data[' k78 & KA T.mode()[O],

RS SR AN ic_data[ AL S EUER A . mode()[O], FEEESRM" (c_data['
PR A Tmode()[OT, FF ARG AN ic_data[ Fr 78 kKAl T.mode()[O],

KT e_data[ S U T T mode()[O], S EEFCT A (c_data[ 4G
HOP Y T.mode()[O, T 455134 (e_data[ T 455114 T.mode()[O],

WKk 1 P ie_data[ kL 1 P T.mode()[O], K Ek 2 1" ic_data["k ik
2 P T.mode()[OT}, ignore_index=True)

# IR Fi 1 2 CSV XA
df.to_csv('IM.csv', index=False)

Bk 2: BIWAERSHERE (matlab)

LB B 5853 ETF [ Pearson AKX R E
clc
clear
EVIEAAT i Pearson AHE R ELKIHERE
correlationMatrix = zeros(83);
%GR T I Excel itk
for i = 1:4
for j = 1:82
filename@=["IC.x1lsx", 'IF.xlsx', 'IH.xlsx', "IM.xlsx'];
filename=["159501 output.xlsx", '159509 output.xlsx',
'159513 output.xlsx', '159519 output.xlsx', '159605 output.xlsx',
'159607_output.xlsx', '159612 output.xlsx', '159615 output.xlsx',
'159632_output.xlsx', '159655 output.xlsx', '159659 output.xlsx',
'159660 output.xlsx', '159687_output.xlsx', '159688 output.xlsx',
'159696_output.xlsx', '159699_ output.xlsx', '159740 output.xlsx',
'159741 output.xlsx', '159742 output.xlsx', '159747 output.xlsx',
'159750 output.xlsx', '159822 output.xlsx', '159823 output.xlsx',
'159850 output.xlsx', '159866_output.xlsx', '159892 output.xlsx',
'510990 output.xlsx', '513000_output.xlsx', '513010 output.xlsx',
'513020 output.xlsx', '513030_output.xlsx', '513040 output.xlsx',
'513050 output.xlsx', '513060_ output.xlsx', '513070 output.xlsx',
'513080_output.xlsx', '513090 output.xlsx', '513100 output.xlsx',
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'513110 output.xlsx', '513120 output.xlsx', '513130 output.xlsx',
'513140 output.xlsx', '513150 output.xlsx', '513160 output.xlsx',
'513180 output.xlsx', '513190 output.xlsx', '513200 output.xlsx',
'513220 output.xlsx', '513230_output.xlsx', '513260 output.xlsx',
'513280_output.xlsx', '513290 output.xlsx', '513300 output.xlsx',
'513310_output.xlsx', '513320_output.xlsx', '513330 output.xlsx',
'513360_output.xlsx', '513380_output.xlsx', '513390 output.xlsx',
'513500_output.xlsx', '513520 output.xlsx', '513530 output.xlsx',
'513550 output.xlsx', '513560_output.xlsx', '513580 output.xlsx',
'513590 output.xlsx', '513600 output.xlsx', '513650 output.xlsx',
'513660 output.xlsx', '513690 output.xlsx', '513700 output.xlsx',
'513770 output.xlsx', '513800 output.xlsx', '513810 output.xlsx',
'513860 output.xlsx', '513880 output.xlsx', '513890 output.xlsx',
'513900 output.xlsx', '513950 output.xlsx', '513960 output.xlsx',
'513970 output.xlsx', '513980 output.xlsx', '513990 output.xlsx'
15

% R

datal = xlsread(char(filename@(i)), 'Sheet2');

data2 = xlsread(char(filename(j)), 'Sheet2');

% SEHH s
columnle_datal
columnle_data2

datal(:, 13);
data2(:, 8).*100;

% il% Pearson 3¢ &%

correlationCoefficient = corr(columnl®_datal, columnl@_data2);

% 17fi# Pearson A2 R %34 [
% correlationMatrix(i, j) = correlationCoefficient;
correlationMatrix(j, i) = correlationCoefficient;
end

end

% ‘w7~ Pearson FH2K R B E
disp('Pearson HHIXREHFE: ');

disp(correlationMatrix);

% % A5 HHR ARBOEME A RS A R, IF LR BT AN AR5
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% [rows, cols] = size(correlationMatrix);

% correlationVector = correlationMatrix(triu(true(rows), 1));

N

% XPAHOC RHHAT IR AR, JFIREET 10 MR R BN R 5
[sortedCorrelation, sortedIndex] = sort(correlationVector, 'descend');
topl@Index = sortedIndex(1:20);

3R 3 ¥ X

% KR G| e ONAT B A b

[rowIndex, colIndex] = ind2sub([rows, cols], topl@Index);

SN N

% SIRET 10 AMHIE R BN B AT 81 & 5
disp('H7 10 NMHEKHRE: ');
disp(sortedCorrelation(1:20));
disp ("X RIATHIRT: ");

disp([rowIndex, colIndex]);

>

>

>

N -

heatmap(correlationMatrix)
xlabel("ETF X5 ");
ylabel("ETF X5 ");
title('ETF YE%ARE * );

NI N

2.4 RIS B R 5B ETF B4 & B
for i = 4:4 SFENH M 1—4
for j = 1:82
filename@=["IC.x1lsx", 'IF.xlsx', 'IH.xlsx', "IM.xlsx'];
filename=["159501 output.xlsx", '159509 output.xlsx',

'159513 output.xlsx', '159519 output.xlsx', '159605 output.xlsx',
'159607_output.xlsx', '159612 output.xlsx', '159615 output.xlsx',
'159632_output.xlsx', '159655 output.xlsx', '159659 output.xlsx',
'159660 output.xlsx', '159687_output.xlsx', '159688 output.xlsx',
'159696_output.xlsx', '159699 output.xlsx', '159740 output.xlsx',
'159741 output.xlsx', '159742 output.xlsx', '159747 output.xlsx',
'159750 output.xlsx', '159822 output.xlsx', '159823 output.xlsx',
'159850 output.xlsx', '159866_output.xlsx', '159892 output.xlsx',
'510990 output.xlsx', '513000_output.xlsx', '513010 output.xlsx',
'513020_output.xlsx', '513030_output.xlsx', '513040 output.xlsx',
'513050_output.xlsx', '513060_output.xlsx', '513070 output.xlsx',
'513080_output.xlsx', '513090_output.xlsx', '513100 output.xlsx',
'513110 output.xlsx', '513120_output.xlsx', '513130 output.xlsx’,
'513140 output.xlsx', '513150 output.xlsx', '513160 output.xlsx',
'513180 output.xlsx', '513190 output.xlsx', '513200 output.xlsx',
'513220 output.xlsx', '513230 output.xlsx', '513260 output.xlsx',
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‘513280 _output.xlsx', '513290 output.xlsx', '513300 output.xlsx',
‘513310 _output.xlsx', '513320 output.xlsx', '513330 output.xlsx',
‘513360 _output.xlsx', '513380 output.xlsx', '513390 output.xlsx',
'513500_output.xlsx', '513520 output.xlsx', '513530 output.xlsx',
'513550_output.xlsx', '513560_output.xlsx', '513580 output.xlsx',
'513590_output.xlsx', '513600_output.xlsx', '513650 output.xlsx',
'513660_output.xlsx', '513690_output.xlsx', '513700_ output.xlsx',
'513770_output.xlsx', '513800_output.xlsx', '513810 output.xlsx',
'513860_output.xlsx', '513880_output.xlsx', '513890 output.xlsx',
‘513900 _output.xlsx', '513950 output.xlsx', '513960 output.xlsx',
‘513970 _output.xlsx', '513980 output.xlsx', '513990 output.xlsx'
15

name@=["IC", 'IF', 'IH', 'IM'];

name=[ "159501", "159509", "159513", "159519", "159605", "159607",
"159612", "159615", "159632", "159655", "159659", "159660", "159687",
"159688", "159696", "159699", "159740", "159741", "159742", "159747",
"159750", "159822", "159823", "159850", "159866", "159892", "510990",
"513000", "513010", "513020", "513030", "513040", "513050", "513060",
"513070", "513080", "513090", "513100", "513110", "513120", "513130",
"513140", "513150", "513160", "513180", "513190", "513200", "513220",
"513230", "513260", "513280", "513290", "513300", "513310", "513320",
"513330", "513360", "513380", "513390", "513500", "513520", "513530",
"513550", "513560", "513580", "513590", "513600", "513650", "513660",
"513690", "513700", "513770", "513800", "513810", "513860", "513880",
"513890", "513900", "513950", "513960", "513970", "513980", "513990"];

currentname® = char(name@(i));

currentname = char(name(j));

datal = xlsread(char(filename@(i)), 'Sheet2');

data2 = xlsread(char(filename(j)), 'Sheet2');

%R I ) ke

P1 = datal(:, 13);

P2 = data2(:, 8).*100;

%2 il 4T 2k &

figure;

plot(P1, '-o', 'DisplayName', currentname@); % currentname® 474k
hold on;

plot(P2, '-s', 'DisplayName', currentname); % currentname [{J474k &
xlabel(' HIA");

ylabel (' mAZi");
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legend( 'show");
title([ ' W2 M#T2e8 IM 5" currentname]);

SIRAFAT LR N B v SCpF - (T DURRE 75 B SO0 4 A% O
imgFileName = ['WAZ #7264 IM 5 currentname '.png'];

saveas(gcf, imgFileName);

%IRRT & O, DU — R 8 6l i R
close(gcf);
end

end

345 ADF, BERTGEIRE
clear
clc

results = table();
lagvalue = 2;

for i = 1:43 % F3HE L filenameo XN K6 BATL ¥ ADF 5 filename XS ETF [f] ADF
filename@=["IC.x1lsx", 'IF.xlsx', 'IH.xlsx', "IM.xlsx'];
filename=["159605 output.xlsx", "159607_ output.xlsx",
"159688 output.xlsx", "159740 output.xlsx", "159741 output.xlsx",
"159742_output.xlsx", "159747 output.xlsx", "159750 output.xlsx",
"159822_output.xlsx", "159823 output.xlsx", "159850 output.xlsx",
"510990 output.xlsx", "513010_ output.xlsx", "513020 output.xlsx",
"513040 output.xlsx", "513050_output.xlsx", "513070 output.xlsx",
"513090_output.xlsx", "513130_ output.xlsx", "513150 output.xlsx",
"513160 output.xlsx", "513180_ output.xlsx", "513220 output.xlsx",
"513230 output.xlsx", "513260_output.xlsx", "513320 output.xlsx",
"513330_output.xlsx", "513380_output.xlsx", "513550 output.xlsx",
"513560_ output.xlsx", "513580_ output.xlsx", "513590 output.xlsx",
"513600_output.xlsx", "513660_output.xlsx", "513690 output.xlsx",
"513770_output.xlsx", "513860_output.xlsx", "513890 output.xlsx",
"513900 output.xlsx", "513950 output.xlsx", "513960 output.xlsx",
"513970_output.xlsx"™, "513980 output.xlsx"];
datal = xlsread(char(filename(i)), 'Sheet2');

%H)\F: Atk B PrEE S B EEE
P1 = datal(:,8).*100;

P1=1og(P1);

diffData = diff(P1);
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% AT ADF H656
[h1, pValuel, statl, cValuel] = adftest(diffData, 'model’, 'AR', 'lags',
lagValue);

% A7l 4 R BB Bk A
% X HLIG S5 RAFMHE 9 — N RME
currentResult = table(pValuel, statl, cValuel);

% W 4RI RGN FIE IMBAFAE L5 R RAE
results = [results; currentResult];
end

4T EALE OLS [H 3772
clc
clear
results = [];
for i = 4:4 %FHHEH1—A4
for j = 1:6
filename@=["IC.x1lsx", 'IF.xlsx', 'IH.xlsx', "IM.xlsx'];
filename=["510990 output.xlsx", "513600 output.xlsx",
"159822_output.xlsx", "159823_ output.xlsx", "159850_ output.xlsx",
"513900_output.xlsx"];

%0LS [AJHiH5E mdl = fitlm(X, Y);
datal = xlsread(char(filename@(i)), 'Sheet2');
data2 = xlsread(char(filename(j)), 'Sheet2");

P1
P2

datal(:, 13);
data2(:, 8).*100;

P1=1log(P1);

P2 = log(P2);

% k47 OLS |/

mdl = fitlm(P2, P1);

% AR R 5. P {EAM RA2 1H
coefficients = mdl.Coefficients.Estimate;
coefficients=coefficients"';

pValues = mdl.Coefficients.pValue;
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rSquared = mdl.Rsquared.Ordinary;

% K AR R A REL PR RA2 RN B S5 R B

results = [results; coefficients, pValues(2), rSquared];

end
end
VAEEP SRS YT i
resultsTable = array2table(results, 'VariableNames',
{'Intercept', 'X Coefficient', 'P_Value', 'R _Squared'});
% YREURAT resultsTable k%, =i 4l H EakT 0t — DAL
disp(resultsTable);

for i = 4:4
for j = 1:6
filename@=["IC.x1lsx", 'IF.xlsx', 'IH.xlsx', "IM.xlsx'];
filename=["510990 output.xlsx", "513600 output.xlsx",
"159822 output.xlsx", "159823 output.xlsx", "159850 output.xlsx",
"513900_output.xlsx"];

datal = xlsread(char(filename@(i)), 'Sheet2');
data2 = xlsread(char(filename(j)), 'Sheet2');
P1 = datal(:, 13);

P2 = data2(:, 8).*100;

P1=1log(P1);

P2 = log(P2);

% Fi&RlHJ7FE: Y = Intercept + X_Coefficient * X
Intercept = results(:, 1); % #H

X_Coefficient = results(:, 2); % X #%\
predicted_Y=[1];

jieju=Intercept(j,: );

xishu= X_Coefficient(j,:);

% THE Y A

predicted_Y = jieju + xishu .* P2;
residuals=[];

% TFERZE (ASHEREEED

residuals = P1 - predicted_Y;

data3 = xlsread("OLS.xlsx", 'Sheet4');
data3(:,2*j-1)=predicted_Y;
data3(:,2*j)=residuals;
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x1lswrite("OLS.x1sx", data3, 'Sheet4');

% BUAFTHIRME, KIS EAM RN

resultsT = table(predicted_Y, residuals, 'VariableNames',
{'Predicted_Y', 'Residuals'});

% L REURTF resultsTable Fi%, BE #2 M T BT IE— P A0
disp(resultsT);
end

end

S HEASH OLS AT EKIERZK ADF
results = table();

lagValue = 2;

for i = 1:6

data3 = xlsread("OLS.x1sx", 'IM'); % Fzh¥ & IM. IF. IC.

residuals= data3(:,2*(i));
% HEAT ADF 4%
[h1, pValuel, statl, cValuel] = adftest(residuals, 'model', 'AR', 'lags',
lagValue);

% AEfifiah R BB B
% X HUR S5 RAFAE I — R
currentResult = table(pValuel, statl);

% B M HT A I 45 OB N BIAE Al S S R
results = [results; currentResult];

end

clc

6.1 E 515 ETF A Pearson HH< R %L
% WIEEAAERE Pearson A R B AEFE

%correlationMatrix = zeros(88);

% PEINE A Excel K%

% for i = 88:88

% for j = 15:47

% filename=["159501 output.xlsx", '159502 output.xlsx',
'159509 output.xlsx', '159513 output.xlsx', '159519 output.xlsx',
'159605 output.xlsx', '159607_output.xlsx', '159612 output.xlsx',
'159615 output.xlsx', '159632 output.xlsx', '159655 output.xlsx',
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'159659 output.xlsx', '159660 output.xlsx', '159687 output.xlsx',
'159688 output.xlsx', '159696 output.xlsx', '159699 output.xlsx',
'159740 output.xlsx', '159741 output.xlsx', '159742 output.xlsx',
'159747 output.xlsx', '159750_output.xlsx', '159822 output.xlsx',
'159823 output.xlsx', '159850_output.xlsx', '159866_ output.xlsx',
'159892_ output.xlsx', '510990_output.xlsx', '513000 output.xlsx',
'513010_output.xlsx', '513020_output.xlsx', '513030 output.xlsx',
'513040 _output.xlsx', '513050_output.xlsx', '513060 output.xlsx',
'513070_output.xlsx', '513080_output.xlsx', '513090 output.xlsx',
'513100 output.xlsx', '513110 output.xlsx', '513120 output.xlsx',
'513130 output.xlsx', '513140 output.xlsx', '513150 output.xlsx',
'513160 output.xlsx', '513180_ output.xlsx', '513190 output.xlsx',
'513193 output.xlsx', '513200_ output.xlsx', '513220 output.xlsx',
'513230 output.xlsx', '513260_output.xlsx', '513280 output.xlsx',
'513290 output.xlsx', '513300_output.xlsx', '513310 output.xlsx',
'513320 _output.xlsx', '513330_output.xlsx', '513360_output.xlsx',
'513380_output.xlsx', '513390_output.xlsx', '513500 output.xlsx',
'513520 output.xlsx', '513530_ output.xlsx', '513550 output.xlsx',
'513560 output.xlsx', '513580_output.xlsx', '513590 output.xlsx',
'513600_output.xlsx', '513650_ output.xlsx', '513660_output.xlsx',
'513690_output.xlsx', '513700_output.xlsx', '513770 output.xlsx',
'513800 output.xlsx', '513810_output.xlsx', '513853 output.xlsx',
'513854 output.xlsx', '513860_output.xlsx', '513873 output.xlsx',
'513880_output.xlsx', '513890 output.xlsx', '513900_output.xlsx',
'513950 output.xlsx', '513960_output.xlsx', '513970 output.xlsx',
'513980_output.xlsx', '513990_output.xlsx’

% 1;

% % BEHUHE

datal = xlsread(char(filename(i)), 'Sheet2');

data2 = xlsread(char(filename(j)), 'Sheet2');

3R 3 3 X R

% SEHE 9 F i dE
columnle_datal
columnl0_data2

o

datal(:, 10);
data2(:, 10);

()

o
1}

o

>

o

% 1% Pearson fH &M

correlationCoefficient = corr(columnl@_datal, columnl@_data2);

o

>

>

N

% 1ifi# Pearson A% RE B [ rp

correlationMatrix(i, j) = correlationCoefficient;

AN

correlationMatrix(j, i) = correlationCoefficient;
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b end

5 end

% % ‘i~ Pearson 3¢ RESE S
% disp('Pearson HHRAFHIE: ');

% disp(correlationMatrix);

% LA OC R HOE MRS a1 ) B, IFID SRRt LR AT R A1 2 5
[rows, cols] = size(correlationMatrix);

correlationVector = correlationMatrix(triu(true(rows), 1));

% XPAHOC RHCHAT IR, JFIRIET 10 MHKR REUW RS
[sortedCorrelation, sortedIndex] = sort(correlationVector, 'descend');
topl@Index = sortedIndex(1:20);

% R G| e HONAT B A

[rowIndex, colIndex] = ind2sub([rows, cols], topl@Index);

% ‘LN 10 AMHIK REAS RLRAT 512 5
disp( 'l 10 MHCRE: ");
disp(sortedCorrelation(1:20));
disp ("X MATHIZET]: ');

disp([rowIndex, colIndex]);

heatmap(correlationMatrix)
xlabel ("ETF L5 ");
ylabel ("ETF {5 ");
title("ETF o ' );

731 EEEIE ETF 8] 1 Pearson FHC 23

clc

EVIEAAT i Pearson FH5E R ELK R RE
correlationMatrix = zeros(88);
S 1 i Excel Eh%
for i = 42:42

for j = 81:88
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filename=["159501 output.xlsx", '159502 output.xlsx',
'159509 output.xlsx', '159513 output.xlsx', '159519 output.xlsx',
'159605 output.xlsx', '159607_output.xlsx', '159612 output.xlsx',
'159615 output.xlsx', '159632_ output.xlsx', '159655 output.xlsx',
'159659 output.xlsx', '159660_output.xlsx', '159687_ output.xlsx',
'159688_output.xlsx', '159696_output.xlsx', '159699 output.xlsx',
'159740 output.xlsx', '159741 output.xlsx', '159742 output.xlsx',
'159747 output.xlsx', '159750_output.xlsx', '159822 output.xlsx',
'159823 output.xlsx', '159850_output.xlsx', '159866 output.xlsx',
'159892 output.xlsx', '510990 output.xlsx', '513000 output.xlsx',
'513010 output.xlsx', '513020 output.xlsx', '513030 output.xlsx',
'513040 output.xlsx', '513050_output.xlsx', '513060 output.xlsx',
'513070_output.xlsx', '513080_output.xlsx', '513090 output.xlsx',
'513100 output.xlsx', '513110 output.xlsx', '513120 output.xlsx’,
'513130 output.xlsx', '513140 output.xlsx', '513150 output.xlsx',
'513160 output.xlsx', '513180_output.xlsx', '513190 output.xlsx',
'513193 output.xlsx', '513200_output.xlsx', '513220 output.xlsx',
'513230_output.xlsx', '513260_output.xlsx', '513280 output.xlsx',
'513290 output.xlsx', '513300_output.xlsx', '513310 output.xlsx',
'513320 output.xlsx', '513330_output.xlsx', '513360 output.xlsx',
'513380_output.xlsx', '513390_output.xlsx', '513500 output.xlsx',
'513520 output.xlsx', '513530_output.xlsx', '513550 output.xlsx',
'513560 output.xlsx', '513580_output.xlsx', '513590 output.xlsx',
'513600_output.xlsx', '513650_output.xlsx', '513660 output.xlsx',
'513690_output.xlsx', '513700_output.xlsx', '513770 output.xlsx',
'513800_output.xlsx', '513810_output.xlsx', '513853 output.xlsx',
'513854 output.xlsx', '513860_output.xlsx', '513873 output.xlsx',
'513880_output.xlsx', '513890_ output.xlsx', '513900 output.xlsx',
'513950 output.xlsx', '513960_output.xlsx', '513970 output.xlsx',
'513980_output.xlsx', '513990 output.xlsx'
15

% KR

datal = xlsread(char(filename(i)), 'Sheet2');

data2 = xlsread(char(filename(j)), 'Sheet2');

% SEERIHHE
columnle_datal
columnle_data2

datal(:, 8);
data2(:, 8);

% 1% Pearson Hi¢ &%

correlationCoefficient = corr(columnl@_datal, columnl®@ data2);
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% {7fif Pearson FHC R BB
correlationMatrix(i, j) = correlationCoefficient;
correlationMatrix(j, i) = correlationCoefficient;

end

end

%

7K Pearson FH¢ 250

disp('Pearson FHIXREHE: ');

disp(correlationMatrix);

3R 3@ 3 R ¢ 3¢

3R 3% 3 ¥ X X

>

>

% A OC R HOE MR S i A ) B, JFID SO LI AT R A1 2 5
[rows, cols] = size(correlationMatrix);

correlationVector = correlationMatrix(triu(true(rows), 1));

% WAHR REGHAT P HEY, JFIRIGET 10 MHIC R B R T
[sortedCorrelation, sortedIndex] = sort(correlationVector,
topl@Index = sortedIndex(1:20);

% PR G HONAT I AR

[rowIndex, colIndex] = ind2sub([rows, cols], topl@Index);

% SRET 10 AMAHIR R BN L) AT 81 & 5
disp('®J 10 MHIKRE: ');
disp(sortedCorrelation(1:20));
disp (" XfRIATHIR G ");

disp([rowIndex, colIndex]);

heatmap(correlationMatrix)
xlabel('ETF 5 ");

ylabel ('ETF X5 ");
title("ETF Wi B HE ' );

824|515 ETF R34 &

for i = 1:1

for j = 2:41
filename=["513130 output.xlsx" "513580 output.xlsx"

"descend');

"513260 output.xlsx" "513010 output.xlsx" "513380 output.xlsx"
"513180 output.xlsx" "159747_ output.xlsx" "159742 output.xlsx"
"159740 output.xlsx" "159741 output.xlsx" "513890 output.xlsx"
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"513230_output.
"159605 output.
"513070 output.
"513320 _output.
"513960 output.
"513160_output.
"513040_output.
"513900 output.
"513150 output.
"513660 output.

xlsx"
xlsx"
xlsx"
x1sx"
x1lsx"
x1sx"
x1sx"
x1sx"
x1lsx"

x1sx"

"159607_ output.
"513220 output.
"513590 output.
"513860_output.
"513560_ output.
"513330_output.
"513970_output.
"513980_output.
"513600_output.
"513090 output.

xlsx"
xlsx"
xlsx"
x1lsx"
x1lsx"
x1lsx"
x1lsx"
x1lsx"
x1lsx"

x1sx"

"159750 output.
"159822 output.
"513020 output.
"513050_output.
"159688_output.
"513770_output.
"159823_ output.
"159850 output.
"513550 output.
"510990 output.

xlsx"
xlsx"
xlsx"
x1lsx"
x1lsx"
x1sx"
x1sx"
x1sx"
x1lsx"

x1sx"1;

name=["513130" "513580" "513260" "513010" "513380" "513180"

"159747" "159742" "159740" "159741" "513890" "513230" "159607" "159750"
"159605" "513220" "159822" "513070" "513590" "513020" "513320" "513860"
"513050" "513960" "513560" "159688" "513160" "513330" "513770" "513040"
"513970" "159823" "513900" "513980" "159850" "513150" "513600" "513550"
"513660" "513090" "510990"
15

currentname = char(name(j));

datal = xlsread(char(filename(i)), 'Sheet2');

data2 = xlsread(char(filename(j)), 'Sheet2");

BRI LB S+ 51 (R K

P1 = datal(:,10);

P2 = data2(:, 10);

%I

figure;

plot(P1, '-o', 'DisplayName', '513130'); % ZHLAIMHTLEIA

hold on;

plot(P2, '-s', 'DisplayName', currentname); % &it4/4T2 &
xlabel (' H#1");
ylabel('UaiHPrek ") ;
legend( 'show');
title([ "Wzt ® #2614 513130 5 ' currentname]);

BIRATAT B N R SO Cay AR 75 248 S5O 48 A0S A 50O
= [ EdrLkE_513130 5" char(name(j)) '.png'l;
saveas(gcf, imgFileName);

imgFileName

5K D24
close(gcf)

e

AN

.
J

AT — KA PR B 25T G 3 )
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end
end

9. THER IS PESE ETF i) ADF

clear

clc

results = table();
lagvalue = 2;

for i =1:74

filename=["513130 output.xlsx" "513580 output.xlsx"

"513260 output.xlsx" "513010 output.xlsx" "513380 output.xlsx"
"513180 output.xlsx" "159747 output.xlsx" "159742 output.xlsx"
"159740 output.xlsx" "159741 output.xlsx"™ "513890 output.xlsx"
"513230_output.xlsx" "159607_output.xlsx" "159750 output.xlsx"
"159605_output.xlsx" "513220 output.xlsx" "159822 output.xlsx"
"513070_output.xlsx" "513590 output.xlsx" "513020 output.xlsx"
"513320 output.xlsx" "513860_output.xlsx" "513050 output.xlsx"
"513960 output.xlsx" "513560 output.xlsx" "159688 output.xlsx"
"513160 output.xlsx" "513330_output.xlsx" "513770 output.xlsx"
"513040 output.xlsx" "513970 output.xlsx" "159823 output.xlsx"
"513900 output.xlsx" "513980 output.xlsx" "159850 output.xlsx"
"513150 output.xlsx" "513600_output.xlsx" "513550 output.xlsx"
"513660_output.xlsx" "513090 output.xlsx" "510990 output.xlsx"
"513030_output.xlsx" "513080_ output.xlsx" "513950 output.xlsx"
"513650_output.xlsx" "513690 output.xlsx"™ "159513 output.xlsx"
"159687_output.xlsx" "513880 output.xlsx" "513140 output.xlsx"
"513000_output.xlsx" "159866_output.xlsx"™ "513520 output.xlsx"
"513290 output.xlsx" "159659 output.xlsx" "159501 output.xlsx"
"159655 output.xlsx" "159612 output.xlsx" "513500 output.xlsx"
"513310_output.xlsx" "159660 output.xlsx" "513300 output.xlsx"
"513100_output.xlsx" "513530_ output.xlsx" "159632 output.xlsx"
"513110_output.xlsx" "513390 output.xlsx" "513280 output.xlsx"
"513700_output.xlsx" "513200 output.xlsx" "159615 output.xlsx"
"513800_output.xlsx" "159892 output.xlsx" "513360 output.xlsx"

15

name=["513130" "513580" "513260" "513010" "513380" "513180"

"159747" "159742" "159740" "159741" "513890" "513230" "159607" "159750"
"159605" "513220" "159822" "513070" "513590" "513020" "513320" "513860"
"513050" "513960" "513560" "159688" "513160" "513330" "513770" "513040"
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"513970" "159823" "513900" "513980" "159850" "513150" "513600" "513550"
"513660" "513090" "510990"

15

current

datal =

%55 )\

name = char(name(1));

xlsread(char(filename(i)), 'Sheet2');

g A PrEE B EER

P1 = datal(:,8);

P1=1og(
diffDat

P1);
a = diff(P1);

% BT ADF tile
[h1, pValuel, statl, cValuel] = adftest(diffData, 'model’, 'AR',

lagValue);

% A2 R B R R A
% X HLR S RAF N — R

current

Result = table(pValuel, statl, cValuel);

% R 2 TR S RAE N B AE ik S5 RN R A

results = [results; currentResult];
end
9.3 EESE ETF [ OLS [EE 572
clc
% clear
% results = [];
% for i = 1:1
% for j = 2:8

S

filename=["513130 output.xlsx" "513090 output.xlsx"

"159605_output.xlsx" "513050_ output.xlsx" "513030 output.xlsx"
"513220 output.xlsx" "159607_output.xlsx" "513860 output.xlsx"

% 1;
%
%
%
%

N

%0LS
datal
data2

EHFAE mdl = fitlm(X, Y);
= xlsread(char(filename(i)), 'Sheet2');
xlsread(char(filename(j)), 'Sheet2');

% )\Fl: k& BIUA: iR A AR
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% P1 = datal(:,8).%*100;

% P1=1og(P1);

% P2 = data2(:,8).*100;
% P2 = log(P2);

% % HEAT OLS [HI/A

% mdl = fitlm(P2, P1);

% % FHUEARE. PEA RN H

% coefficients = mdl.Coefficients.Estimate;
% coefficients=coefficients’;
% pValues = mdl.Coefficients.pValue;

NS

rSquared = mdl.Rsquared.Ordinary;

NS

o

% R RTRME R R E L P B A RA2 (BB N B S5 R A

results = [results; coefficients, pValues(2), rSquared];

R X 3

% end

% end

% %N L KB AR R A

% resultsTable = array2table(results, 'VariableNames',
{'Intercept', 'X_Coefficient', 'P_Value', 'R_Squared'});
% % S NEIRAF resultsTable RHs, BHUEIZMTEBATHE— D405
% disp(resultsTable);

for i = 1:1
for j = 2:8
filename=["513130 output.xlsx" "513090 output.xlsx"
"159605_output.xlsx" "513050 output.xlsx" "513030 output.xlsx"
"513220 output.xlsx" "159607_output.xlsx" "513860 output.xlsx"

15

datal = xlsread(char(filename(i)), 'Sheet2');
data2 = xlsread(char(filename(j)), 'Sheet2');

BHE)\F: ik B PrEE EA) ke

P1 = datal(:,8).*100;

P1=1log(P1);

P2 = data2(:,8).*100;

P2 = log(P2);
% K& RAJ7FE: Y = Intercept + X_Coefficient * X
Intercept = results(:, 1); % #ul
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X_Coefficient = results(:, 2); % X R
predicted_Y=[];

jieju=Intercept(j-1,: );

xishu= X _Coefficient(j-1,:);

% HE Y A

predicted_Y = jieju + xishu .* P2;
residuals=[1];

% FERZE (ASHEREEED

residuals = P1 - predicted_VY;

data3 = xlsread("OLS.xlsx", 'Sheet3');
data3(:,2*(j-1)-1)=predicted_VY;
data3(:,2*(j-1))=residuals;
x1lswrite("OLS.x1sx", data3, 'Sheet3');
% BUAFTHIZRA, KIS E A RN
resultsT = table(predicted_ Y, residuals, 'VariableNames', {'Predicted Y',
'Residuals'});

% REURTE resultsTable i, B iR BT — P ab
disp(resultsT);
end

end

1131 B55E ETF B GARCH

results = table();
lagValue = 2;
for i = 1:73
data3 = xlsread("OLS.xlsx", 'Sheet2');
residuals= data3(:,2*(i));
% AT ADF F46
[h1, pValuel, statl, cValuel] = adftest(residuals, 'model', 'AR', 'lags',
lagValue);

% A7t 2 R BN K B R A
% X HLIG S5 RAFMHE 9 — DM
currentResult = table(pValuel, statl);

% K 4 HI AR I 25 BB BUAF il 45 2R (A%

results = [results; currentResult];

end
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clc

clear
% % garch AT GARCH(1, 1) B
for j = 1:1

data3 = xlsread("OLS.xlsx", 'Sheet3');
returns=data3(:,2*j);
spec = garch(1,1);

model = estimate(spec, returns);

% BEBEMNKZSH
disp(model);

% TRINAK )3 5 2

numPeriods = 1; % Wil {01 %L

[forecastVolatility, forecastMean] = forecast(model, numPeriods);

% i Ffl GARCH #%7[(] forecast pR#E A 5= i

numPeriods = 10; % AHZHIN 1 H1 %L

[forecastVolatility, forecastMean] = forecast(model, numPeriods, 'Y@',

returns);

% i c T F) U B
disp(forecastVolatility);

% o) SR Bl F A TR B 3R A R
plot(returns);
hold on;
plot([nan(size(returns)); forecastVolatility], 'r', 'LineWidth', 2);
legend (' SEFRPEANZE ", TR ") ;
xlabel("H[A]");
ylabel('Jial#");
title('GARCH(1, 1) RIFM B a5 ") ;
end
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