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1 7|24l Lfjg 22k HH
(3]
Find [7|Q] [2I04A2 Z[H | from [A|ZFA[E] E4 7|9 A BE AAE=Z 2= AHE 7|0
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DEXE (Prompt) AAZHHE S

+ Chat-GPT= EH=2 ZZ0l| m2t Za2kXls Ed= 71, Hoks
FEHE A7 el AE, 2 FERFOLSANE FHEHZ

Al A0l 82

ZEZ(Prompt)ofl 2} EHO| E2tXl= Chat GPT

Chat GPT Q&A

Q: EHiget TofEs L

Ar M= A2 HIO[HE dule 4 §17] W20 2[4 ZEIt Ot 4+~ JUFLICE SHA| 2, 2021 4

!

=7 |72 9] Bg2k(Tesla)2| TOHZO]| Cist Y= = Ch5at ZELIC

2021'F 427| HIE2te|  MA| ZOfZEEZ 308,000CH0|0, O= O] &7| CiB| 9f 29% S7t8t 43|
YLICH ot 2021 MA| HOIFE 936,000 2, O|= 0| 3ff CHH| 2f 50% S7teh +2| YLICE.

O — — o —

Cat, Ol= €5 A|Ho|A o TojZTS BrESt #2|0|0, Yeteh Wi SA E0AMLL 7|Y 2HE
L

Q: Hi&ete Atsat HifYE 27|82 20159 127|586 20209 327|174 YHH

A: 20159 127|5E 2020'F 32 7(7t2|29| E|S2t(Tesla) Ats2t HOHE2 T3t €& LT

20154 1£7]: 10,045CH
20153 287]: 11,532CH
20153 387]: 11,597CH
20159 487]: 17,400C4
20164 1£27|: 14,820CH
2016 2&27]: 18,345CH
2016 387]: 24,8214
2016E 487]: 22,2524
20179 187|: 25,051CH
2017E 287]: 22,026CH
20174 387]: 26,150CH
20174 487]: 29,870C4
20184 1£7|: 29,980CH
20184 287|: 40,740C4
2018 3&7]: 83,5000
20184 4&87]: 90,700CH
20199 1&7]: 63,000CH
20194 2&7]: 95,356CH
20194 3&7]: 97,186LCH
20194 4£7]: 112,000CH
20204 127]: 88,400CH
20204 227|: 90,650CH
2020 3£7]: 139,300CH

¢l HiO|EE Els2t SA 2EAMQt A32F A0 olsh +&E H0|HE &5ty HEEASLIL.
Coh, Ol Y= 2| HofAMo] HONFRS BrHot +2(0|H, Fatet T2 A 2L 7[Y EHE

Zfotiof gL Cf.
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Chat GPT7| Eot= =4 FAI ZEE

Chat—-GPTE & M7|oiM= Chat—GPTAH|A|

EEok= A0| 71 7|=Hel YUY

molI
;

Chat-GPT= 20211 927HX| H|O|E2 SHEE ZHZ M
O|= O|0|Ef Z=3|7t 01243, SIX[2t S5 AlAIZE

o ol 7l EHEEE V2olHE XZRE 28

o 7|2t Ol TAZE0|A WebChatGPTE AX|o1H 28 B2t s
(RHI0|EE F20M TSI GPTO|A 2248 SAGH= &2
7134), Bing Chat—GPT AMH|A = AAIZH HE HHY JHs

* WebchalGPTS 245181 20231 112 CHSZO| HIO|E0[2}
T gH(R0F MRE AD) HIENEIN tEBS ¥ 4 gt

oS o=

(=il

Chat GPT7} ©HSH= Chat—GPT Al EX} X+

Chat GPT Q&A

Q : Chat-GPTE &850 FAFA0| {2 ALY 4 U=71?

A: Chat-Gpte FAFAL Z0I0Af 02 7t2] HA 22 HEE + ASLILE € S0, b3t 22
YOl ASLICH

gd =4: Chat-GptE O|&5t0] FAFA} &4 FALE SNS S9| GO E +4otal 2450 Zd
=4S sdg + ASLILL 0|2 Sdff FAA=E 2d SEIE Tstn, FAAIYO| tHE thEo
QIAlS Tofet &~ UGt

oS 2&Y: Chat-GptE O|&5t0] AL 7| SAl S5 24510 T/t 9| FAt A BE 0|58 +
U BES #= & JUGULL 0|2 Sdlf &= Al J&0f| Chet oSS sAstal, =42l &2}
Hefs e +~ AsHH

AtA0f 22| 7|8 &2t &@12|S: Chat-GptS 0|85t0f A0 2| 7|25 E&ste A €l
= 7= + AGHH. 01 Sall FAAYO| tist YEE +Lstn 2M5t= o AN M 2Lt G2tst
o WHE 2|7t 7hs L T

X 718 &2t 4 Chat-GptE 0| &5t0] AtH A2l 2 CielS 7tssH o= MRS 5510 F2f
dE ME[AS AEE + UAFLICH OIS Sdlf 14| T} el Jeb= Ofofstil, FAp MEfS A|et
ot= Sl S JHO| 7tssHEU Lt

. J2{Lf, Ol thes| 2820 2EE|0{0F 3f01,
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Chat GPTE 229t Atz Q9

o 3K Chat—GPTZ 75} 20| AIR5H= 7152 o

© 2012 YI5i= POFAIRV} OB S22 Aol M, 238
RIBSH0 24 7hs, B2 27 232 HAlE 2

+ R0 7152 SASIE Chat-CPTS S8l A% LE 5 52 U2
g 27182 M| 7ks, R/ Mol BAE Tis

© SAl PRAIZE W=7 Z=2[8 4= U7| W=0ll 0|F 2Z35t0] X
20|0[E ZFol| EE

- 2= 24, O 7[dt GPT7L EAIECIH 01dE, IRRtE 24

Chat GPTE &2¢t IR a4 H[o|E =3

Chat GPT Q&A

Q : ofeff 39| LHES 1071 ZAEZ Helotet

https://seekingalpha.com/article/4574934-apple-inc-aapl-q1-2023-earnings-call-transcript
(OHE 2023 127 MHYUHZIZ)

Of2H= Apple Inc. 2023 127| Al™ EHE 3]0 LIRS 10712 ZOIEZ H2|5 Z4QL|C},

Apple 20234 127| 0f& 12319 &2{et &0|Y 3219 HE 7|=5H0 0fE1} O
7| tiB| S7tstRAS LT

iPhone, iPad, Mac, Wearables 2! Servicese| & A& BFO0|M st A2 ERESLICH
iPhone D& Hd S7| ThE| 11% S715t0 7499 H|E 7|S5tAS LI

iPad D22 HE &7| CHH| 23% 371510 1179 &21E 7|S5tAS LT

Mac OiE2 dd 57| O] 12% S7t5t0] 1249 H2{E 7|SotA ST

Wearables 2 Accessories Ol&2 XE S7| ChH| 28% 37150 148% 22 E 7|Sol¥SLIC
Services Oi&2 4d 7| ChH| 17% S7tst0] 939 4HE 7| St} SLICH

Apple2 2023E 1&27| SQ iPhone, iPad & MacOlM 25 M2 2|1 7|§% MIZ&L Y.
Apple2 20234 2&7| Oi=0| A S7| O] & A2 2 0f|4f5tH, O flol A3422 FAtet
AYL .

Apple 3121 310l M8 A H2S 22151 /o0, %

10

D HA S

r_ur

o FI
m

71217F JCHL Y1 AF U .

rlo
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IBK7ISH F8IE

&y IBKExiz2 12



0= HFA= &0 718 B

* Chat-GPT7} 7I%& R&¢t 222 0|= M=
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- AEMoZ YROOEIS CHREE 4 Qs ZRIuS wS

(B2, dmLIE|E, Fnguide S)

© CEH ] Z2O S22 RAZO|IM LIRE= key OI0|HS2 MIS3t
X| 271LE 37 o2 ER7H BS

(ex: =30, Q7|1™ MEE, Tzl )

* Chat-GPTE &&st0f 0l= 10-Q, 10K 211N S0l 7|=l0of
U= Key HIO[HHE2 WA AM Tks

Chat GPTE &&%! IR 3 |05 =3

Chat GPT Q&A

Q : Find walmart same store sales growth from Q1 2019 to Q3 2020 by using official data
such as Wal-Mart's 10-Q and 10-K disclosures

(2OIEQ| 10-Q, 10-K Al & 341 2
= 1275 202018 327|712 Z0tH)

A: Walmarte| 54! 21421 10-Q 2 10-KE
Walmarte| = 50' I3H7‘F moj HAES AL 4 JBLct

CE2 slig 712 HIo[HE 7[gte

HU
X
R
gl
o
ne
=2
»
H
=2
0x
-
n

20199 1&7]: 3.4%
201949 2&27]: 2.8%
20199 3&27(:3.2%
20199 427]: 3.6%
20209 12711 10.0%
20209 227]: 9.3%
20209 3&27]: 6.4%

| Hl0IE = Walmart2] 4] 2114191 10-Q L 10-KE &2

= #1150 IEIASLICE CHE, O]= E=F
A0l M| TS Brg st £2|0|04, ZYotoh T2 S4 E0ALL 7| 2RSS 2I005H0F §LICH

Xt&: Chat GPT, IBKEXISH
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HEHS M= 240| 3]

+ 27|8E yiENoz TFsis HlOEE Alw, 0l2 SESIES
SH=z0] sl
+ Chat-GPT7} LIO[EIS 7lsts Hele BAl9H RXIZE A

sl 2oz FHE

- Ofsoz ESS|E H0/EE HAIPE 7k ClojE] MEHO| &
S AT uy

Chat GPTE &858t IR 3! H0|E| X3
Chat GPT Q&A (CH=f2{Ql 2=)

Q : Find the order backlog from the 1st quarter of 2019 to the 3rd quarter of 2020 by using
official data such as Caterpillar's 10-Q and 10-K disclosures

(HERI2] 10-Q, 10-K Al S BAIH 2422 28310 £3 212 20194 12726 20201 32
7172 2otz)

A Caterpillar9| SA E1MQ110-Q & 10-KE 2113104, 2019'F 1=27[5FE 2020 32 7|7HA|2]
Z2 8427 (Order Backlog)& 29018t 4= UEL|Ct

CHE2 oliiY 7|¢tel CIOEE 7|22 Ajthet &2 M= LTt

20194 1&7|: 17.2 billion dollars
20199 227]: 16.0 billion dollars
20194 3&27]: 16.7 billion dollars
20199 427]: 16.4 billion dollars
20204 1£7]: 14 .3 billion dollars
20209 227]: 13.5 billion dollars
20204 3&7|: 12.5 billion dollars

?| ClI0|Ef= Caterpillare| S4 EJ-HO' 0-Q % 10-KE #15t0 = ASLIEE EfE, Ol= L5 2
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Chat GPT Q&A (CH2Fxol 2 2)

Q : Find Micron's Revenue guidance range from Q1 2020 to Q4 2020

(2020'A 127|5FE 2020 4=7|7t2| O}0| 2 22| OfE 710|HA S 20H3)

A: Here are the revenue guidance ranges provided by Micron Technology during its earnings
calls from Q1 2020 to Q4 2020:

Q1 2020 earnings call (December 18, 2019): no specific revenue guidance was given for the
next quarter.

Q2 2020 earnings call (March 25, 2020): no specific revenue guidance was given for the
next quarter due to uncertainty caused by the COVID-19 pandemic.

Q3 2020 earnings call (June 29, 2020): revenue guidance range for Q4 2020 was
approximately $5.75 billion to $6.25 billion.

Q4 2020 earnings call (September 29, 2020): revenue guidance range for Q1 2021 was
approximately $5.0 billion to $5.4 billion.

Please note that the guidance ranges are approximate and subject to change based on
market conditions and other factors.

Chat GPT Q&A (A3 22)
Q : Find the list below as suggested in the press release on Micron's IR website.

Revenue guidance for the 2nd quarter of 2021 announced in the 1st quarter of 2021
Revenue guidance for the third quarter of 2021 announced in the second quarter of 2021

Revenue guidance for the 4th quarter of 2021 announced in the 3rd quarter of 2021

(OI0|3.E IR EAIO|EO|M siiFE7[0M CEE7] RAS 2ot Y& SH0 OfE 710|EA 27))

A:Here are the revenue guidance figures for the respective quarters, as announced by
Micron Technology on its IR website:

Revenue guidance for the 2nd quarter of 2021, announced in the 1st quarter of 2021, was
for revenues of $6.2 billion to $6.6 billion.

Revenue guidance for the 3rd quarter of 2021, announced in the 2nd quarter of 2021, was
for revenues of $7.1 billion to $7.5 billion.

Revenue guidance for the 4th quarter of 2021, announced in the 3rd quarter of 2021, is for
revenues of $8.2 billion to $8.6 billion.

Please note that these figures are subject to various risks and uncertainties, and actual
results may differ from these estimates.
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Chat GPT Q&A

Q : Calculate the return of the S&P 500 according to the first year, second year, third year,
and fourth year since the inauguration of the US president

(Ol= HHEF HYAE0 THE S&P500 45 4 &)

A: as | mentioned earlier, there is no direct causal relationship between the inauguration of
the US president and the return of the S&P 500. However, we can calculate the historical
returns of the S&P 500 for each year since the inauguration of the US president. Here are
the average annual returns of the S&P 500 for each year since 1950, according to historical
data:

First year: 7.2%

Second year: 10.1%

Third year: 12.2%

Fourth year: 6.6%

Please note that past performance is not indicative of future results, and that these figures
are provided for informational purposes only. It's also important to consider that there are

many factors that can influence the performance of the stock market, and that presidential
inaugurations are just one of many possible factors.

Q: If the president is re-elected, tell me the rate of return for the 5th, 6th, 7th, and 8th years

(O]= S O] AU AUST 2 UH =0 THE S&P500 =& &4 2=2)

Here are the average annual returns of the S&P 500 for the 5th, 6th, 7th, and 8th years of a
presidency, based on historical data:

Fifth year: 9.8%
Sixth year: 7.0%
Seventh year: 8.8%
Eighth year: 11.4%

Please note that these figures are provided for informational purposes only, and that past
performance is not indicative of future results. It's also important to consider that there are
many factors that can influence the performance of the stock market, and that presidential
terms are just one of many possible factors.
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Chat GPT Q&A (T= &7 &)

Q : Classify when the president is Democrat or Republican and calculate the rate of return
for each

(Ol= HEFO0| B3, UFFLHUE LH=0M 2YHE0| THE S&P500 +~AE 4 2 &)

A: While the political affiliation of the president can influence economic and financial
policies, it is important to note that the stock market is influenced by a wide range of factors
beyond political affiliation, including global economic conditions, market trends, and
geopolitical events. Nonetheless, here are the average annual returns of the S&P 500 for the
years when a Democrat or Republican president was in office since 1950, according to
historical data:

Democratic Presidents:

First year: 10.7%
Second year: 6.8%
Third year: 15.2%
Fourth year: 8.0%
Fifth year: 14.9%
Sixth year: 9.5%
Seventh year: 11.6%
Eighth year: 11.5%
Republican Presidents:

First year: 7.2%
Second year: 12.0%
Third year: 9.5%
Fourth year: 4.8%
Fifth year: 9.5%
Sixth year: 6.8%
Seventh year: 7.3%
Eighth year: 8.4%

Please note that past performance is not indicative of future results, and that these figures
are provided for informational purposes only. It's also important to consider that the
historical context in which each president served can vary widely and that many factors
contribute to the performance of the stock market.
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A: Sure, here are the average annual returns of the S&P 500 for each year since 1960,
grouped by the year of the US president's inauguration:

Year 1:

Democratic presidents: 17.1%
Republican presidents: -3.8%
All presidents: 12.1%

Year 2.

Democratic presidents: 3.4%
Republican presidents: 4.0%
All presidents: 3.7%

Year 3.

Democratic presidents: 17.0%
Republican presidents: 14.1%
All presidents: 16.1%

Year 4.

Democratic presidents: 11.4%
Republican presidents: 10.3%
All presidents: 11.2%

Year 5.

Democratic presidents: 16.0%
Republican presidents: 6.5%
All presidents: 12.9%

Year 6.

Democratic presidents: 8.6%
Republican presidents: 9.1%
All presidents: 8.8%

Year 7.

Democratic presidents: 8.2%
Republican presidents: 9.0%
All presidents: 8.3%

Year 8:

Democratic presidents: 10.8%

Republican presidents: 9.9%

All presidents: 10.3%

Please note that past performance is not indicative of future results, and that these figures
are provided for informational purposes only. It's also important to consider that many
factors can influence the performance of the stock market beyond presidential terms.
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A: Sure, here are the average annual returns of the S&P 500 Energy sector and the
difference between the returns of the S&P 500 Energy sector and the S&P 500 index for
each year since 1960, when the US president was a member of the Republican Party:

1969: 22.4% (12.3% difference)
1970:-1.6% (-7.9% difference)
1971:-0.7% (-2.1% difference)
1972:-10.7% (-14.9% difference)
1973:-30.6% (-26.8% difference)
1974: 4.4% (9.9% difference)
1975:-14.8% (-10.1% difference)
1976:-0.8% (-3.6% difference)
1981:14.8% (10.7 % difference)
1982:29.9% (23.4% difference)
1983: -4.4% (-3.7 % difference)
1984:-11.9% (-6.2% difference)
1985: 8.5% (4.4% difference)
1986:20.4% (18.4% difference)
1987:-12.6% (-9.1% difference)
1988:13.7% (6.1% difference)
1989:-10.2% (-2.9% difference)
1990: -7.3% (-3.3% difference)
1991:-2.2% (2.6% difference)
1992:26.7% (19.8% difference)
1993:-0.2% (2.9% difference)
1994:20.2% (14.5% difference)
1995: 28.4% (15.4% difference)
1996: -6.8% (-15.0% difference)
1997:-3.9% (-2.6% difference)
1998: 50.0% (40.6% difference)
1999: 27.6% (20.3% difference)
2000: -11.5% (-6.4% difference)
2001:-24.4% (-20.0% difference)
2002:-11.7% (-12.6% difference)
2003:26.6% (10.7 % difference)
2004:33.3% (18.7 % difference)
2005:39.9% (20.7 % difference)
2006:22.5% (11.2% difference)
2007:38.0% (23.1% difference)
2017:-3.8% (0.9% difference)
2018:-18.4% (-11.8% difference)
2019: 8.1% (-6.9% difference)
2020:-36.7% (-29.5% difference)
Please note that past performance is not indicative of future results, and that these figures
are provided for informational purposes only. It's also important to consider that many
factors can influence the performance of the stock market beyond presidential terms and
political affiliation.
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A: Sure, here are the average annual returns of the S&P 500 Energy sector and the
difference between the returns of the S&P 500 Energy sector and the S&P 500 index for
each year since 1960, grouped by the year of the US president's inauguration:

Democratic presidents:

1961-1964: 4.2% (-0.8% difference)
1977-1980: -8.2% (-12.2% difference)
1993-2000:13.7% (6.7 % difference)
2009-2016:2.2% (2.8% difference)

Republican presidents:

1969-1976:-3.2% (-1.1% difference)

1981-1992:5.1% (3.3% difference)

2001-2008: 3.3% (-5.5% difference)

2017-2020:-17.7% (-13.4% difference)

Please note that past performance is not indicative of future results, and that these figures
are provided for informational purposes only. It's also important to consider that many
factors can influence the performance of the stock market beyond presidential terms and
political affiliation.
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Chat GPT Q&A
Q: 20199 127|186 20213 327|7HA| Hl&2te| 27|28 O I2t0| R H|E2S 20t

A: Of2iE 20199 1272 E 20219 327|7H| E|l&2te| 7|8 o'W MZ2t0| 2 (Earnings Surprise)
HIEQLCt.

20199 1&27]: 88.2%
20199 22711 1.3%
201949 3&27(:5.2%
20199 4&7]:5.3%
20209 127]: 44.7%
20209 2271: 259.7%
20209 3&7]: 61.7%
20209 42711 15.7%
20219 127]: 94.8%
20219 2&7]: 0.5%
20219 3&7]: 20.8%
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import yfinance as yf
import pandas as pd
import matplotlib.pyplot as plt

=T

start_date = '2018-03-01'

end_date = '2021-03-01"

samsung = yf.download('005930.KS', start=start_date, end=end_date)
micron = yf.download('MU", start=start_date, end=end_date)

sk_hynix = yf.download('000660.KS', start=start_date, end=end_date)

# g4t OFO| 32, SKSHo|HA A M0 CH2EE

# A GO0 M S22t 2E5H0 M= DataFrame ‘44
samsung_close = samsung|['Close']].rename(columns={'Close': 'samsung'})
micron_close = micron[['Close']].rename(columns={'Close': 'micron'})
sk_hynix_close = sk_hynix[['Close']].rename(columns={'Close": 'SK Hynix'})

# Qlel A012 A|AL

samsung_returns = samsung_close.pct_change()
micron_returns = micron_close.pct_change()
sk_hynix_returns = sk_hynix_close.pct_change()

# 2] AOIZ HAH

samsung_cum_returns = (1 + samsung_returns).cumprod() -
micron_cum_returns = (1 + micron_returns).cumprod() -
sk_hynix_cum_returns = (1 + sk_hynix_returns).cumprod() - 1

L2 ~0lZ 21E 2|7|

fig, ax = pIt.suprots(ﬁgsize=(12,8))

ax.plot(samsung_cum_returns.index, samsung_cum_returns, label='Samsung’)
ax.plot(micron_cum_returns.index, micron_cum_returns, label='Micron")
ax.plot(sk_hynix_cum_returns.index, sk_hynix_cum_returns, label='SK Hynix")
ax.legend()

ax.set_title('Cumulative Returns')

ax.set_xlabel('Date")

ax.set_ylabel('Cumulative Returns')
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import pandas as pd
import yfinance as yf
from pytrends.request import TrendReq
import matplotlib.pyplot as plt
from datetime import datetime, timedelta

# Define the keyword you want to track
keyword = "Tesla"

# Create a pytrends object
pytrends = TrendReq(hl="en-US', tz=360)

# Build the query
pytrends.build_payload([keyword], cat=0, timeframe="today 5-y', geo="", gprop="'

# Retrieve the Google Trends data
trends_data = pytrends.interest_over_time()

# Retrieve the Tesla stock price data

today = datetime.today() .strftime('%Y-%m-%d")

start_date = (datetime.today() - timedelta(days=5*365)).strftime('%Y-%m-%d")
tesla_data = yf.download("TSLA", start=start_date, end=today)

# Normalize the Google Trends data to the same scale as the stock price data
normalized_trends_data = (trends_datal[keyword] - trends_data[keyword].mean()) /
trends_data[keyword].std()

# Plot the data
fig, ax1 = plt.subplots()

# Plot the Tesla stock price on the left axis
ax1.plot(tesla_data["Close"], label="Tesla Stock Price", color="blue")
ax1.set_xlabel("Date")

ax1.set_ylabel("Stock Price", color="blue")

ax1.tick_params(axis="y", labelcolor="blue")

# Plot the Google Trends data on the right axis

ax2 = ax1.twinx()

ax2.plot(normalized_trends_data, label="Google Trends", color="red")
ax2.set_ylabel("Google Trends", color="red")
ax2.tick_params(axis="y", labelcolor="red")

# Add legend

lines, labels = ax1.get_legend_handles_labels()
lines2, labels2 = ax2.get_legend_handles_labels()
ax1.legend(lines + lines2, labels + labels2, loc=0)

plt.title(f"Tesla Stock Price vs. Google Trends for '{keyword}'")
plt.show()
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Tesla Stock Price vs. Google Trends for Tesla'
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* Of2f= QIIEAIE EMske AME 2¥shs 1HY

VS|
&3

HI

Chat GPTE &8st S|

0

E7 &M 2 2|5t Chat GPT &2 Granger causality test

Q : Transfer Entropy& 4 &35t0] H452| At E dEsts 2ES Yoz

A: Transfer Entropy(¥< AEZI|)= QINAE 27| 25t =7 Z otLIZ, SEZHo=Z A|AE
L

HIO|E{0| M 2| QLA E =Y ot= YHRYULICE Transfer Entropy= %ﬁ O|20| M IHY =l TjEe =,
SHE 2XO| HEIE 2ol 2t E ZOoHL|C

Transfer EntropyS 4-&5t0] Q1A E d¥ot= 22 F otlt= Granger causality test(224| Q14
Qlatd HA)QLICE Granger causality teste= Transfer EntropyE 0|85t0 QA E HAZ5H=
g = SHLEQILCE o] e 19699 Clive Grangerdi| 2|3l AHIQHE|A ST, A|H Y H|O|E{ Zto]
QLA E mpotsty| |3l AFREILICH Granger causality teste= & B4 7H0| QI AHA|E 2510

05 Zto| elutatAo| detds LOoFLICH

O] Y2 Ch32t 20| A|AE H0|E{e] 7576t 2|7 245 Soff Qat2AHE LA CE O S SO
& B $x$2t $y$ot AT TR FAICH $x$ ATt $y H0f Chiol 12| Q1A QlutdS 7H2ILt
, $x§ Hape Sy§ B0 2 LS 0I185H0 05T + US AYUICL O|F A2 LIEILE

Sy {t}=a_{1}+b_{1}y_{t-1}+c_{1}y_{t-2}+Wcdots+d_{1}y_{t-p}+Wepsilon_{t}$

$x_{t}=a_{2}+b_{2}x_{t-1}H+c_{2}x_{t-2}+Wcdots+d_{2}x_{t-p}+Wgammay_{t-
pi+wepsilon_{t}$

047|H $y_{t-p}$= $y$ B2l M LS 205N, $Wepsilon_{t}$= 22t 22, 0| 00|11
ZLH0| $wsigman{2}$Ql d 22 S WSUCH £, $a$, $b3, $c$, $d$, $wogammas= 2|7
74IAE LIEILHDY, $p$= Al=t(lag)E 2[0| L CE

Granger causality test&= 0|Z 0|
Aot 39 1 =S SEL L

3 4 U

8510 = Ha 21o| Qo] YekdS LOILLL, QUup2kA 7t =
ol IO E 2M5t0] oS =S JlEsk=H €&
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E7 2M2 2|5t Chat GPT &2&: Granger causality test

Q:2022F 128 2YRE 2023'F 22 23UMA| ahd ARt FALIO| G2 491§ Granger
causality test 3t Z2IE LIEfL = TO|4 TEZS 2AM5(Z

CtES2 20229 1€ 2945 E 20234 22 2327t é.“é',';'dlfgf IALO |2 £~2=0]| CHol
Granger causality testE &5t 21E £ol= OO\ 2 EQLICY

import yfinance as yf
import pandas as pd
import numpy as np
from statsmodels.tsa.stattools import grangercausalitytests

# AR AL S5 FE 2227
samsung = yf.Ticker("005930.KS")
kospi = yf.Ticker("AKS11")

# A2 S 44
start_date = "2022-01-02"
end_date = "2023-02-23"

#ZIMHE E2{27]|
samsung_data = samsung.history(start=start_date, end=end_date)
kospi_data = kospi.history(start=start_date, end=end_date)

# AU A0IZ HA
samsung_returns = samsung_data["Close"].pct_change()[1:]
kospi_returns = kospi_data["Close"].pct_change()[1:]

# Granger causality test 43l
gc_result = grangercausalitytests(np.column_stack((samsung_returns, kospi_returns)), 2,
verbose=False)

# 20 =4
for lag in range(1, 3):

print("Lag Order: %d" % lag)

print("Ssr_chi2test statistic: % .4f" % gc_result[lag][0]['ssr_chi2test'][0])
print("p-value: % .4f" % gc_result[lag][0]['ssr_chi2test'][1])

print("")

2| Z == statsmodels.tsa.stattools I{7| X|2| grangercausalitytests &4E =235t0] Granger
causality testS +#ELICH HA yfinance 7|2 AE50] A4 A2kt :'ﬁ | =2 -'-7f 7‘*3
= ‘2'312 = dY £AFE AlLFEUCEH numpy TH7|A[2] column_stack gt+8 83510 & 7|
Egi Aot & grangercausalitytests 845 AI23510{ Granger causality
2+ 2t lag order0i|A{Q] test statistic} p-value?t &3 L|C},

e n
§
>
or
L Y
mjo
OII
=
E
OII
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E7 2M2 2|5t Chat GPT &&: Granger causality test

r-|r[

import pa
import nump
from st attools import grangerc

ac_result = grangercausal ityt (np . colunn_st ung_returns, kospi_returns 2, verbose=

for lag in
print
print iZtest statistic c_result[lag] [D r_chiZtest '] [0])
print(” g '
print(
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[
Im

i EEE2|Q 7Y

* Chat-GPTOIA| ZAS Al MA| SFENM Xt HiE ZE 20

£ 2M2 25t Chat GPT &8: AHMHE ZEZ2|2 21/

Q: FO{ZI Zp4k9| V[Tl E1 &4 0| 8oliM 021 ZEZ2|R 7|t &0 CHst 2|4 HE
42 712 REZE2|R H|83 ot 40t

FO{R 2Lk 7|Cf~lE0F S 2AS 0| 8510 02 LEZ 2|2 7|t S0| Cist 2|~ HESHS
712 REZ2|R HE2 FHol= A2 LES2|2 O|Z20|A "2[Hs}"2t= 200l siYeLCH 2| X3S
st siM e B 7HR| ¥ Haor Weg

1. ApLkQ| V|C~l S ZF Z}AO| | TRl ES YOOF BfL|CH

2. AL 240 24k ZF AHLO| 2 A4S LOLOF BFL|CY

3. 58 £ E LESL|R9| ZH £AE3 HoliOf gLCt,

4. F0{2 AH4EO| V|l B0t SEACZRE REZ2(R9| V|U4EL 242 AHbre 4~ o,
0|2 z|A3Slst= ZEZ2|R HIg2 ¢ 4+ US UL

CHS2 F0{21 AHAte| 7|Cie~l &0t S 242 O|8010] 2|4 BESMHE 712 ZEZ 2[R H|&2 F16t=
HFEH O |__| |:|.

odd

1. TR 2}4pk9| 7|C~lE1F SE2AHS 0| 86H0 ZEZ2|R9| 7|1 42 AHAFSHLICE
-ZEEZ|9| 7L E2 2 AHLe| 7T E 1} s A HIEe| go| e = AAHEILICE

- ZEZ2|9| A2 2 Aol HIZ 2| A&t s ZHAte] Ao Fof gfez AHAHEIL|CH

2. 2| HEHE 7R ZESE|R H|E23 AHAFgiL|Ct

- O|E floll, ZEZ2|29| 42 2|AStet= A|F 2 SHO|M ZEZ2|R9| 7|t &S z|CHst
of= 2|43t A€ F= YHS AFEELICH

- 0|21t 2| X3} A& "Markowitz ZEZ2|2 2|Hs}'2t1 s S LC}.

-2 A HESHEE 7RI ZESE|R HIE2 27| flciME, 0121 AHAte] 7|t~ Ent 24 2|1
=8 £E3 AEol0 2|43t 242 F= 20| Tt

- 0| 2|43t 2A4|= Chst oty Y3 ALEo0] A 4~ USL|Ct

TEZZ|2 2|Hsl= BEXe| 482 245t 328 24 F StLYLC

Q: 0248 A2 S&P500 ETF O|= £7| 2HH ETF, 12|10 FAAHE 12 & 7{0f, ZRAS| J|Ti4=2
Bt 242 MEaF

A: R0{21 ZFARI S&P500 ETF, O|= 27| 2§ ETF, 12|10 KRFAQ| 7|Ch4lEnf ZEALS 1517
floiMeE LY 7(2te] T|O|E{7t ZLRBLIC Ofefl= 2t Z4AHof| CHSH 7Tl E 1t S-F4He] O A|ILICE,

1. S&P500 ETF

- 7|CHAE: 8%

- 54k 0.01

2.0|= 37| 2H ETF

- 7|CHAE: 4%

- 224 0.0025

3. HZA

- 7|CHAE: 5%

- 284 0.005

Qo] OflAl= EH 7|2t 2| HIO|EE HIESZ AlLtE Aoz AX EAt A0f= 2[4 HIO|HE
HIEC 2 7|4 S0t 3242 AL OF &FLICH =5t 2+ AHA9| J|Cl &1 S 242 FAR19]
Aok E21 7|2t S0 T2t g2t 4 JELICH TetN, EX 2= ZH4A19| Atetnt S HO|| 2 ALY
22 MElsof §L|CH
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AR ZEZ2|Q 74

+ Chat-GPTE 2&3I0 HO|F L2, IO FE RF

E7| 2ME2 2|5 Chat GPT &2: 0|2 AAUE A|AY MY

Q: e AHLHS0Of A 2010 ~2020'F HO[EE 22121 7|t &0 sS4 HHS TO|MS
0

HA, WSt 2to|E2{2|E S2{SLct.
python

Copy code

import pandas as pd

import numpy as np

import yfinance as yf

ChE2 2, Yahoo Finance APIE AtE5t0] 2F 2}4He] 2010 ~2020E H|O|EE 22{& ULt

python

# S&P500 ETF

ticker_sp500 = yf.Ticker('AGSPC")

df _sp500 = ticker_sp500.history(start='2010-01-01', end='2020-12-31")
returns_sp500 = df_sp500['Close'].pct_change().dropna()

#0|= 37| 2HH ETF

ticker_bnd = yf.Ticker('BND")

df_bnd = ticker_bnd.history(start='2010-01-01', end='2020-12-31")
returns_bnd = df_bnd['Close'].pct_change().dropna()

# AALAY

ticker_gsg = yf.Ticker('GSG")

df_gsg = ticker_gsg.history(start='2010-01-01', end='2020-12-31")

returns_gsg = df_gsg['Close'].pct_change().dropnal)

# 2Z- AHoo| fRIES 15 &, Wt 242 AlLFRILICE

# ZF AHAte] A7 7|C_lE A4t

annual_returns = pd.DataFrame({
'S&P500 ETF': (1 + returns_sp500).resample('Y").prod() - 1,
‘0= 27| & ETF': (1 + returns_bnd).resample('Y").prod() - 1
YA (1 + returns_gsg).resample('Y").prod() -

)

# 2F Appto| AHZE 0l E0]| TSt 24 B ALt
cov_matrix = annual_returns.cov()

Qlo] AEZ Maste, 2t Aphto| 7|Ci40l B ZEA YHO| AAELICH 0[S HIEOR 2|20 XE
22|22 P4E 4 UsLICH
XlZ: Chat GPT, IBKEXISH
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Al ZEZC| QL 11

* Chat-GPTOl|A| AlLtt LA 8 2

o

Ao

ofm

M2 2|5t Chat GPT &2: 0|2 ANUE A|A S 29t

A

Q: 2 HOIHE SollA CHA| Alttstil AEst A7 |2 A2 7t S0 S24 ALt

rr

Zf AHAte] 27t 420l F H|0|HE 0|25t 7|t s S24 HE S A Atstn, 0|2 Haste 4=
UELICH
python

# 2F ApLko| UZH 2015 GO 22{ 27|
df sp500 = yf.download('*GSPC', start='2010-01-01', end='2020-12-31", progress=False)
returns_sp500 = df_sp500['Adj Close'].pct_change().dropna()

df_bnd = yf.download('BND', start='2010-01-01', end='2020-12-31", progress=False)
returns_bnd = df_bnd['Adj Close'].pct_change().dropnal()

df_gsg = yf.download('GSG', start='2010-01-01', end='2020-12-31", progress=False)
returns_gsg = df_gsg['Adj Close'].pct_change().dropnal)

# 25 ZHote| U7 £~ F0f Cst 7| FE A4t

annual_returns = pd.DataFrame({
'S&P500 ETF': returns_sp500.mean() * 252, # 14& 252¥0|2t22 714
'0|= £7| 213 ETF': returns_bnd.mean() * 252,
'HAAL" returns_gsg.mean() x* 252

by

# 2 AHLko] U7 4~ 0] Ciet SE4F HE AL
cov_matrix = pd.DataFrame({
'S&P500 ETF': [returns_sp500.cov(returns_sp500)],
'‘0l= 27| 2i&H ETF': [returns_bnd.cov(returns_bnd)],
'YL [returns_gsg.cov(returns_gsqg)]

by

# A7t ~lF0| Cist 7|l Ent 240 H ALt
annual_cov_matrix = cov_matrix * 252
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Arehifs ZEZE| L 41

S 242 2l Chat GPT &8: 0|5 HYS AlAIE 1Y
 OA| 9EM 1ot 7|Eh 15t SEANS BIYHLZ ZEZ2|2 J|H+YE0| 6% =2 OIS M

m O

|240] 5|22 o7,

import numpy as np
from scipy.optimize import minimize

# 2L 2pA0) 7|40l T BEA H
mu = annuaI_returns.values.reshape(-1, 1)
S = annual_cov_matrix.values

# LEZ2[Q 2|3} &

def optimize_portfolio(mu, S, target_return):
n = len(mu)
initial_weights = np.full(n, 1/ n)

# =4 g

def objective_function(w):
portfolio_return=w @ mu
portfolio_volatility = np.sgrtiw @ S @ w.T)
return portfolio_volatility

# A 2UH|ISO =1, REZ2|2 7|t+AUE = target_return
constraints = [

{'type': 'eq’, 'fun': lambda w: np.sum(w) - 1},

{'type': 'eq’, 'fun': lambda w: w @ mu - target_return},

|

#H|ZO| H2: 0<=w_i<=1
bounds = [(0, 1) foriin range(n)]

result = minimize(objective_function, initial_weights, method='SLSQP",
constraints=constraints, bounds=bounds)
return result.x

¢l 20| M= optimize_portfolio &S 0|&5t0] F0{2l 7|t~ S0 Chish 2|4 HS IS 7HA]=
ZEZ22 HISS ot 21E -

- S&P500 ETF2| H|E: 22 69%

- 0|= 7| 2H ETFO| H|=: 67.84%

- MO HIE: 9.47%

2t , S&P500 ETFS| B|=0| 22,.69%, O|= Z7| 2| ETFC| H|=Z0] 67.84%, HAAO| H|ZO|
947%Y ], ZEEZe|29| 7|COUS 2 6%0[4, 2|4 HSHS JIRILICEH
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A7 B 2

+ Of2f %2 Chat-GPT7t S0 & FYS Moz
etishi= Zut

 HEtOM 2= AIAIE B4 2E2S ARSI ZA| HI0|HE Y

« 7|& ARMA 22 SARIMA ZE9| ¢H72|0|= HMO|X|Zt =X
201 CHoll M= SIHElX| Y=

S 242 2l Chat GPT #&: 0|5 HYUYSE AlAIE 1Y

lib.pyplot as plt
from fbprophet import Prophet
from pand er import data as pdr

t_date, end=end_d:

‘ds”, "UWRATE' -

nodel = Prophe
model . fit{unr

melperiod
plt.tit
plt.show()

model  plot _componentst for
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* Prophet 220j| =™ THH|Z! AIEHZ LAIHOZ 0FR2I0]|0]
HIO[E{7} UASIFOLE AUES K| ofet EdIE Mt

Ofm
=
Hr
Jx
mfo

oI5t Chat GPT &2: 0|2 MUE AAE MY

U.5. Unemployment Rate Forecast
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Of2li= Chat-GPTE &&510{ Autogluon 22 = ut i
oA 0= GiFE F2E AZ - Zut
(Q : autogluon HES EESIH O|= AYUE, Core Cpi YoY &t

S HLE AF JIE 3215 olEsh=s 222 BhEo2))

o

A
—_

Al HEE =3 Aot & 0| P_Value 2{0| O1F 20t 2|
ol =0l Melsick= 42

202143 THEO| ALK QIZa0|M HFH, AZ 055 2
Fol= HHS WD 0 S 52 M

JefLt 2022 28 T 2 0| 2E ofld S2Vt XL oS

oIl 71E FEe MY 52l= 5.8% &

AutogluonsS &35 off&fet HE HE 32l X Z2| Xo]

-1

Ao AEFe 24 oy =2 ol

/

:/_‘"—“\ /
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