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Factor

THERE ARE FIVE COMMON FACTORS THAT RESEARCH HAS SHOWN TO HAVE THE POTENTIALTO DELIVER HIGHER RETURNS THAN THE MARKET:

@ @ &

VALUE MOMENTUM QUALITY E LOW VOLATILITY 5 SIZE

Excess returns ofstocksthatare§ Excess returns of stocks with Excess returns of stocks Excess returns of stocks with Excess returns of smaller
inexpensive relative to their @ strong recent performancedue @ underpinned by a financially — : lower volatility : companies relative to

fundamental valug to trend following healthy business : larger counterparts



Factor

Portfolio Cumulative Return
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Factor

From 1987.08 ~ 2019.08

US Market 11 PBR, Al ROE X PBR, 11 ROE
o5 6.26 2.79 60.74
A= == 6.38% 4.25% 13.71%
AHsd 15.14% 28.59% 29.73%
NEENES 0.42 0.14 0.46

X2 =X : French Library(https:/mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.htmi)



https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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Data

ALTERNATIVE DATA SETS CURRENTLY USED

[ weorscrapea sas R s

29%

Search trends

Expert networks data 29%
Web traffic

Credit cards and POS systems
Other consumer transaction data
Other sources of sentiment
Footfall and geclocation
Wearables/drones/loT sensors
Financial statements

App installs

Social media sentiment

Other logistics data

Business transactions

Business performance metrics

Weather

Mote: Based on 14 respondents.
Source: Greenwich Associates 2018 Future of Investment Research Study



Packages

httr: https://cran.r-project.org/web/packages/httr/httr.pdf

rvest: https://cran.r-project.org/web/packages/rvest/rvest.pdf

jsonlite: https://arxiv.org/pdf/1403.2805.pdf

Rselenium: https://cran.r-project.org/web/packages/RSelenium/RSelenium.pdf



https://cran.r-project.org/web/packages/httr/httr.pdf
https://cran.r-project.org/web/packages/rvest/rvest.pdf
https://arxiv.org/pdf/1403.2805.pdf
https://cran.r-project.org/web/packages/RSelenium/RSelenium.pdf
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1. Ticker (FAM 3 E

“ [ [ | Elements Console Sources MNetwork Pedformance  Memory Security  » X
Guide = ® 6| ¥ Q| O Presenvelog O Dissblecache | Onine v | £ &
Filker Hide data URLs XHR J5 C55 Img Media Font Doc WS Monifest Other
7dde ETF/ETN H= 2|ZE - 1 = B & £ oL | Soms 100 ms 150 ms 200ms 20 ms 200 ms 380 ms 200 ms 250ms 500 ms
Snapshot  7IZME SHE TSHIE FURNE  HAM2:  AFEM  HERY  FTAMIZ HHLBA SUHIA : :
AT w530 H#AQ L R wEmi Fer & ngraE o Name X Headers Preview Response  Timing
KsE BAD AR ACGHNEYIVRE | LEIN 8.28 12.27 6.58 1.41 2.84% L jquery-111.Tmings v General
Seners
|| comp_load.jsTver=11
i . Request URL: http://comp.fnguide. com/XML/Market/CompanyLis
. AUtOs tejs
g | | v SELL = BUY moi30 YRHIT W AT B SHTA W AN ®ILEK W KOSPL e — ]
|| sutocompletes -
, Method: GET
ENS0, LIRTHY 49,900 AR BQHE, NTE 57.51 s B 13.28 ] ReComm_2005330.png Request Method: 6

120 [] ReCem2_ADDS930.6ng Status Code: @ 260 OX (from k cache
[ ] A005930_3M_01.png Remote Address: 61.111.22.238:89

5
00 2
% . || AD0S930_3M_01.png Referrer Policy: no-referrer-when-downgrade
% ] A005930_3M_02png

T * Response Headers (10)

o ]
36,000 ‘r_‘:;', e 5 \ || compeommen.css
R N :ﬂ v B » Request Headers (4)
JBN/E 2OV 200503 20/ 0BINAS TN 20BSI3 20T/ESE GO FOWOVT SOROANE ZOIOTE 2N [ ADOS930_3M 03.png
1| fnge_topbyg.png

<_logo.png
ALHIEE [2019/10/18] Ol 8, % B btn_luppng
| b b_print.
7Y Y| 9,000/ 600 A 8,483,106 L=IR-PORPRY
| c_gnbbg.png
527 522K HF} 50,700/ 37,450 MK (=30 4,269 | ] bg_menu_1Depth_hover.png
FUE (1M 3/ s 1Y) +4.61] +8.24] 29,43 +12.28 830 HRUE 5751 || bg_menu_short_31pxpng
[a] btn_home.gif
AZtguE (HENEEY HY) 3,310,545 HEH (16 131629 @ btn_phane.gif
Aztgua (B8, ) 2,978,921 uHHI} 100 #) btn_locationgif
] icon_primary_de.png
W TS (RES) 2MT) 5,969,782,550/ 822,886,700 REFALF/MISE (HEBZ) 4,449,224,951 / 74.53 (] icon_swdn.pag
4] icon_awup.png -
AHEol5 [201909 AS, #71) 49 requests | 346 KB transferred | 851 KB resources | Finish: 4
Console  What's New X %
n1aHNE 77 000 R SR 18 Highlights from the Chrome 77 update

http://comp.fnquide.com — ZH'EXt=F Y EY I — CompanyList.txt — http://comp.fnguide.com/XML/Market/CompanyList.txt



http://comp.fnguide.com/
http://comp.fnguide.com/XML/Market/CompanyList.txt

1. Ticker (F4] 3 E)

url = 'http://comp.fnguide.com/XML/Market/CompanyList.txt"
ticker = fromJSON(url) %>%
-[[1]1]

head{ticker)

2 cd nm gb
## 1 R0G0310 35 701
## 2 n095570 AJHEEA 701

## 3 noes400 AJHEHIF To01

## 4 RO0E840 AREEA 701
## 5 n054620 APsEYA 701
## 6 R265520 APA|AH 701

tail (ticker)

## ed nm gh
## 3097 Q500039 AEb DAL 2E2 4/10% TN 780
## 3098 Q500043 M3 FAL FEEE 4/10% & 2204-01 ETN 780
## 3099 0500042 AMF FIALO 222 §/10% =TN 780
## 3100 o500044 ME 2AL BEE2 g/10% & 2204-01 ETHN 780
## 3101 500023 st 5 HZ BT (H) 780

#4 3102 0700001 BjLf AN HEH=AH = FHE =1v 720



Elements  Console  Sources  Network Performance  Memory  Application  Security »

M A=
v Q Preserve log Disable cache | Online ¥ 4% #
=
KIRX Marketdata Filter Hige data URLs [I) | XHR JS €55 Img Media Font Doc WS Manifest Other
3001 5 *I’%% Aol‘/al-?-l @ ° | 500 ms 1000 ms 1500 ms 2000 ms. 2500 ms 3000 ms H
m O - AEEE . =4, sfEs
Ass — AERe ® HH ) KOSP ) KOSDAQ () KONEX
ol = Name Method  Status  Type Initiator Size i
x| - UE TR k| v = = -
i || GenerateOTP jspxiname=filsDownidiletype... GET 200 shr jquengminjs:5 4808 1.
EImm o o o i
- [Booon) BAZ e Q x3| AE  HE  Excel [csV
- ERYE +
« BxEtD + 2019/10/20 PM 01:0509 (208 X|® F&)
T T -
. IIEE +
yBuE +

2 000660 KSR 81,500 81,700 77,300 77400 v 360

s v 3 3 HPERe 0700 #1000 20200 0x0 v &
° e 4 005380 Bl 123500 24500 122500 123000 -

Yk E hd 5 03520 | NAVER 151500 153500 150000 150500 v 250
ETF/ETN/ELW hd 6 088270 desag 183000 188500 181,000 181500 v 650
SRl HAAE HE v 7 012330 HUSE|A 243,500 243,500 233500 241000 . 50
34 v 8 207940 Hyuiole. 345000 349500 342,000 344000 Y 100
27k e 9 051910 [Ic- 1533 301,500 305,000 295500 265500 T 3%
HOIEIAE v 10 055550 ABRIF 42550 700 42000 10 v &,

L AIZHEY MBSl - HUXE R YESYD



http://marketdata.krx.co.kr/mdi#document=040402

1. Ticker (F& AE)

gen_otp_url =

"http://marketdata.krx.co.kr/contents/COM/Generate0TP. jspx’'

gen cotp data = list(
name = 'fileDown',
filetype = 'csv',
url = 'MED/04/0404/04040200/mkd04040200_01",
market gubun = 'ALL',
schdate = '20191018",

pagePath = '"/contents/MED/04/0404/04040200/MED0O4040200.3sp")

otp = POST(gen_otp_url, query = gen_ otp data) %>%
read_html () %>%
html text ()

print (otp)

## [1] "kR4BVNFag+szufhB3hhNymgJsgeQ7X0ZaXcevyVk/+0s03cFlvuuv+hdyLRUziuDyRMY/HBpjAkirb2nHIcSECXUFLERE tQSMDE Vv IGdD
pCVSeexeUnQOLElzTlviiHyr IT¥YmWPaTulmENVERZACUCKME JEZI1VshbervdvdBlS81s TPV tggWxEbRzLV/ 8odehpTlx1+YERplEfCEBWbS JakwC1EQT
gEUEItgrueulBESnKrixeVnliSxzSkgLo+d+rEkdtspaOwQIJ0P0AYMOUOSIxe/LgTcwyB8YICseHEsgo="



1. Ticker (=%

-

| 3

)

down url 'http://fi

le.krx.co.kr/download. jspx'

KOR ticker = POST(down url, query = list(code = otp),
add headers(referer = gen otp url}) %>%

read html () %>%

html text () %>%

readr::read csv ()
head (KOR_ticker)
## ¥ B tibble: & x 17
#H =% ES3I2L FSE T/ fH SHE AHHFE AdU= Pl ——
T# <dbl> <chr> Lchr> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
## 1 1 005%30  eHEFEA~ 49900 -600 0 -1.2 8.48e6 4.27=211 50300 50900
## 2 2 000660 SESHO|Y~ 77400 -3600 -4.4 1.36e7 1.06éel2z 81500 81700
## 3 3 005935 HETERE~ 40300 -800 -1.5 1.7%e6 7.2621l0 40700 41000
3 4 4 005380 HOHAL 123000 0 0 4.18e5 5.16210 123500 124500
#3 5 5 035420 NAVER 150500 -2500 -1.€ 2.48=5 3.73=210 151500 153500
# 6 €& 068270 HEZ| 2~ 181500 -6500 -3.5 4.35e5 8.00el0 188000 188500
$# ¢ ... with 7 mors wvariables: A7} <dbl>, A|7FEN <dbls,
i3 # *AI FEEB|Z ()0 <dol>, TN <dols, "2|=8 ERTAS <lgls,
## ¢ 230 K22 (%) <lgl>, B7IRE <dbl>



2. Price (7h

1 quantmod I§ 7| X| 2| getSymbols() &+ 0| &
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2. Price (7h

library (quantmod)

getSymbols ('005930.K5"')

## [1] "005830.®s"

str("005930.K38")

#%# An '"xts' cbject on 2007-01-02/2019%-10-13 containing:

3% Data: num [1:3171, 1:6] 12400 12540 12220 12160 11840

#%# - attr(*, "dimnames")=List of 2

## .--5 1 NULL

#3 ..5 : chr [1:6] "005830.KS.0pen” "005930.KS.High" "005930.KS.Low" "005%30.KS.Close"
## Indexed by objects of class: [Date] TZ: UTC

##  xts Attributes:

#% List of 2

#% 5 src : chr "yahoo"

#%# § updated: POSIXect[1:1], format: "2019%-10-20 13:27:18"

tail (“005930.Ks")

23 005930.KS.0pen 005930.KS.High 005330.KS.Low 005930.KS.Close
## 2019-10-11 45000 49450 48800 49150
## 2019-10-14 50000 50300 43850

## 2019-10-15 45900 50200 43300 50100
## 2019-10-16 50700 50800 50400 50700
#% 2019-10-17 50500 50600 50100 50500
## 2019-10-18 50300 50900 43650 45500
23 005930.KS.Volume 005930.KS.Adjusted

## 2019-10-11 7783275 49150

44 2019-10-14 11130635 50000

## 2019-10-15 6058105 50100

## 2019-10-16 9136282 50700

## 2019-10-17 6701380 50500

#% 2019-10-18 5483106 49500
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2. Price (7h

30040 LXPEAIA|

O AEEE . zd, se3s

=z A005930/4 4 T R ]

=] 20191011 ~ 20151018 12 10E | eHE 1

XE  Excel CSV

© H47EXHA005930) R7ISAAIE /SN U W HY| MZEY | gHiE7E|
(© 2019/10/20 PM 01:3242 20 X ¥ FE)

EHIp7t e SHEQ A7t i 7t HEHE) SR

49900 v 600 -119 50,300 50900 49,650 4660056

235,766,136800

M2
2019/10/18 49900 Y B0 8433106 426947644700 50300 50900 9650
2019/1017 50500 Y 200 6701330 337530648575 50500 50600 50100
2019/10/16 50700 A 600 9136282 | 462745898500 50700 50900 50400
20181015 50100 & 100 6053105 2303431646175 49900 50200 49900
201910114 50000 & 850 11120635 557617555504 50000 50300 49350
2019/10/11 49150 a4 &0 7783275 | 332773784700 49000 43450 48500

http:/marketdata.krx.co.kr/mdi#document=040204 (A& HHE —

Filter Hide data URLs w XHR )5

50 ms 100 ms. 150 ms

CS5 Img Media Font Doc WS Manifest Other
200 ms. 250 ms 300 ms.

Name
n: taOTPjsp? £1aD, il Surl=MK..F...
|| download.jspx

2 renuects | 757 B trancfarred | 472 R recourcec

— Csv & 8HIPd =&

X Headers Preview Response Cockies Timing
TRECRSTRE 15E L% SU_cd=KH 15u_nm

=XECKS2KECKECKEAXTIREC isu_srt_c
&fromdate=28191011&todate=281910188pagePath=%2FcontentsX
2FMKDX2FB4X2FO402%2FBA020108%2FMKDB4B20188T3T2. jsp
Request Method: GET

Status Code: @ 200 0K

Remote Address: 115.22.33.34:80

Referrer Policy: no-referrer-when-downgrade

* Response Headers (3)
» Request Headers (9)

¥ Query String Parameters View source view URL encoded
name: fileDown

filetype: csv

url: MKD/@4,/8482/84228100/ mkddd@28108t3_02

isu_cdnm: AeesgsesAEFT}

isu_cd: KR7@85930083

isu_nm: 2EAT}

isu_srt_cd: A@9593@

fromdate: 20191811

todate: 28191818

pagePath: /contents/MKD/04/8402/84020109/MKDO402010AT3T

2.3sp

SEME , UXPEHAM) - LR ET HELS


http://marketdata.krx.co.kr/mdi#document=040204

2. Price (7h

gen_otp_url =
“http://marketdata.krx.co.kr/contents/CON/Generate0TP, jspx’

gen_otp_data = |ist(
name = " fileDown’,
filetype = 'csv’,

url = "MKD/04/0402/04020100/mkd040201 00t 3_02",

isu_cdnm = "AO0S930/AME ML,

isu_cd = 'KRTO005930003°,

isu_nm = &FAEEE

isu_srt_cd = "ADDSS30",

fromdate = 201650102,

todate = '20191018°,

pagePath = ' /contents/MKD/04/0402/040201 00/MKDOA020100T3T2. jsp”
1

otp = POST(gen_otp_url, query = gen_otp_data) %>k
read_html () %>%

html _text()
down_ur| = ‘htte://file.krx.co kr/download. jspx’
price_samsung = POST(down_url, query = list{cods = otp],

add_headers(referer = gen_otp_url)) ¥»%
read_html () %%
htnl _text (] 5%
readr::read_csv()

head(price_samsung)

## b tibbles B x 10
W A ERE B CHAMEEY CHAE(E ) AP TR HB

#4 <datex <dbl> <dbl= <dbl= <dbl> «<dbl> =dbl> <dbl=
# 1 2019-10-18 43300 -G00 8483106 426947644700 50300 50900 49650
#4 2 2019-10-17 50500 -200 B701380 337530648575 50500 50600 50100
# 3 2019-10-16 50700  GOO 9136282 462745893500 50700 50900 50400
#4 4 2019-10-15 50100 100 BOSE105 303431646175 49900 50200 43900
# 5 2019-10-14 50000 850 11130635 557617655504 50000 50300 49850
#4 6 2019-10-11 49150 GO0 TTE32Te 302773784700 49000 49450 45800

## .. with 2 nore variables: "AIZEEUW (MO «dbl>,
wH CHTIEAL(R) bl



2. Price (7h
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2. Price (7h

o = “ [® {] | GElements Console Sources MNetwork Peformance  Memory  Application  Security » @1 x
Naver S5 B —
® © | ¥ Q| O Preservelog [ Disable cache | Online v | £ % o
F O Hidedata URLs (]| XHR JS €SS Img Media Font Doc WS Msnifest Oth
28E FUsA MM AFEXE  ®E XY 52 My FHES | e e 11 mg Media Font Doc nifest Other !
W0 s 40 s &0 ms 80 ms 100 M3 120 e 1
[E=Haz] BHE B¢ ZE - [RG0) 412712 R B 2R
®  Headers FPrevew Response Timing
AP H A} osezo 2am 20191018 2 ECR02) [ENED [PiENE- smysTocka) | mEzE b

¥ General

hedule.nhn?symbol=0059308start™
49.900 HY 50,500 27t 50,900 871 655600) Hese 8,397,073 P e e o Weipsfichar:stocknavercomiss i rcount=3 Type=d
t | e s

[ notice.nhn7symbol= 00503085 tarTiMt.comn b oo e e

imefr un=5008requestType=d
Hum V600 -119% A7} 50,300 X7 49,650 (817} 35,400) S 422,642 W9t APkEY 2977 89019 Y Request Method: GET
= ﬂir!"-il‘fﬂ A0 18 Status Code: ® 200
D:; , ;M”“ 5.969,782,550 Remote Address: 175.158.5,165:443
raF = 1008 15
Referrer Policy: unsafe-url
Buue | AM SATE HHSY | 434 | B84 | RSBy | BNBA | SwsHy | FEY DNSE o0 Usp e e
* Fes) Headers (7)
FUTETH (4 5,969,782,550 pone e m
E AR 22 BA o AUTE VeMa |- oRumEFAce) 3,431,931,866 * fequest Headers 31
= = = > = — 2AFNLTF(B/A) 57.49% ¥ Query String Parameters  viewsource  view URL encoded
YR | 2019.20.28 [0 50300 @ 50,900 [ 49650 (5 49,900 ¥ 500 -1.19% B 8,397,073
= s : sxeE | BEFT} 40004 | 58,595 symbol: 835932
2019.10.18 AJ: 50,300 10:50,900 %f: 49,550 F: 49,900 ¥ 600 -1.19% *{:8,397,073 — ] 50,900 36,850 timeframe: day
AI0HEL 50,900 (-1,96%), count: 529
- 1 PER | EPSIFnGude) T B2eH 60248 requestType: &
I‘|' PER | EPS{KRO (™ 7724 | 6,4618
[~ oo A7PER | EPSY 15618 13,1978
hh‘ ] 4 PER | BPS(FrGUde) ™ 1414 | 353428
| i' l S | A 120" 280
” SUE PER .24
I | EuNE SuE L62%
[ I 1Ta
Wl P l
[} ‘
N Hli |
|
| | rlm l‘ 2REn MY STOCK
el i 45,000 3requests | 42.1KB transferred | 41.3 KB rescurces
| ' | | < +‘ | ST 49900 w800 (% E - ;
[ Iul £ ‘ |1.|‘ min EEL FLI 9130 AT ) A L *

https://finance.naver.com/item/fchart.nhn?code=005930 (40| &) — XIE — JILX=F HES T - [E S 2E
— sise.nhn?symbol= — https://fchart.stock.naver.com/sise.nhn?symbol=005930&timeframe=day&count=500&requestType=0



https://finance.naver.com/item/fchart.nhn?code=005930
https://fchart.stock.naver.com/sise.nhn?symbol=005930&timeframe=day&count=500&requestType=0

2. Price (7}

This XML file does not appear to have any style information associated with it. The document tree is sho

v<protocol>
v<chartdata syrbo|="005930" neme="&r& M A" count="500" timeframe="day" precision="0" origintime="19900103">
<item data="20171012|54540]55160154099 | 54800277814 " />
<item data="20171013]54540|54840153730] 540001252033 " />
<item data="20171016|53980]54860153760|53920] 195399 " />
<item data="20171017]54019|55350154000]548001212156" />
<item data="20171018|54520] 5524054039 | 54760202215 />
<item data="20171019]54699 | 54659 15293052980 242174 " />
<item data="20171020|52500]54100152800|53840] 160541 " />
<item data="20171023]54600|54640154000] 543001 166221/
<item data="20171024|54609| 54780 | 54040 | 54040 116121 " />
<item data="20171025]54040| 54420153699 53900 117657/
<item data="2017T1026|53720]53900 152400 | 52400195531 " />
<item data="20171027]52400|53320152140]530801147850" />
<item data="20171030|53780| 54320153699 | 54040] 163923 " />
<item data="20171031154060| 55440 | 53500 | 55080 | 267631 " />
<item data="20171101|57500|57500156179| 57220290205 " />
<item data="2017T1102157500157519| 26760 57060214421 />
<item data="20171103|57059|57140|55860| 56360196716 />
<item data="20171106156350| 56500 | 5534056380 180019 />
<item data="20171107|56380| 56920155860 |56100] 149291 " />
<item data="2017T1108156100|57060 | 55360 | 56760 170404 " />
<item data="20171108]56920| 56920155699 | 5634012398581 />
<item data="20171110155800 15654055780 56400134976 />

<item data="20171113]56400|56799|56100156380]176133" />
<item data="20171114]56380156740 (5592055920 134500 />
<item data="20171115]55920|56319|55320155340]176339" />
<item data="20171116]55440]56000 | 55400 55780 152814 />

711171563991 568601556201 55620 (214663 />
11120155300 55980 | 55200 | 55200 189455 />
<item data="20171127]55400 55538 | 55260 |55280] 206494 " />
<item data="20171122]55980 56200 | 55620 | 55950 | 159059/

I R e e et T L e L R al Lata T

<item data="20
<item data="20



2. Price (7h

url = 'https://fchart.stock.naver.com/sise.nhn?symbol=005930&atimeframe=dayacount=500arequestType=0"

data = GET {url)

data html = read html (data, encoding = 'EUC-ER') %>%
html nodes('item') %>%
html attr('data')

price = readr::read delim(data html, delim = '|', col names = FALSE)

head(price)

# A tibble: 6 x 6
®1 ¥Z2 ®3 w4 #5 H6
<dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
20170927 52000 52200 51500 51680 215540
20170928 52260 52460 51260 51260 240509
20170929 51180 51620 50840 51280 258188
20171010 53360 53640 52759 52800 410396
20171011 5300 54760 53340 54640 273043
20171012 54840 55160 5405% 54300 277814

H=

H=

H=
I S TR

A Gk S S e AR Gk e o

H=
)



2. Price (7h

pr

he

H=

He e

Al AR AR HAE AAE HE AR

ice = price
gselect(l,5)

data.frams ()

magrittr::set colnames(c('Dats',
lubridate: :ymd(Date)) %>%
timetk::tk xts(., date var

mutate (Date

ad(price)

2017-08-27
2017-09-28
2017-09-25
2017-10-10
2017-10-11
2017-10-12

%
£>%
=%

Frice
51680
51280
51280
52800
54540
54800

'"BPrice'))

Date)

E>%



3. FS (M 2H &)

oEUR REee A

DARTY E2BA SAMFEY

anm [@EER

2 [ |- |

EETTIISET T | (O ekt | [Owe | [Oam
SA || =m || 3A =& || 3 || eS8

sty ,
Az ;

FEE TN >
HEZAAHZY s ZEA=[1E v

HEEEALAEY

& & |l s

[] 752" | @ s 7

123
I*
ol Mol o [He [Ho Ho Ho Mo [Hol
r
=l

(= = Y = = =T == =

e

® =9 2% | dartfss.orkr/dsaf001/main.do?rcpNo=20190401004751

DARTS

(B ueze (5] o4 (2 #um

E =2y «
AMEEDA 2
[HEQIA 2] =21 ]
1L FAE HE
SIAE HE

r
o
I

Z oo o osm e —
o0 Wz
=19

[ o= o gy =

10
m

=L

12 18 o 40
040w 12 =

=
=
B

;Mo o —

HEHE 55
B JIEF SO 2t5t Azt
I, DIAKS] Z2STE Y 242
VA 2
=M, 0IARE S EAE 212 2
1, OLARRIT 2k Akzh
2, ZEARHI 0 2hEr AbEk
33

Ix, HESIA SH 2hst Argt
X OIGHEEHARRIS HH W E
H O S SR 2T E #
= [HE7He =)
I HEIre =
HE2 ol -

5

J2 NFYHE

H B0 2| 20181251 &M
H 492| 20171231 B M
H 48 2| 2016,12,31 M
(Sh) ke
H 502l Al 4921 H 482l
AR
FE AL 174,697,424 146,982,464 141,428,704
EEEEEL 30,340,505 30,545,130 32,111,442
cHIZE4YE 65,893,797 43,447,696 52,432,411
EEllE 3,191,375 3,838,480
EHIHUER 2,703,693
I EY 2,001,843
& 33,867,733 27,695,995 24,273,211
Ol== 3,080,733 4,108,961 3,521,197
== 1,361,807 1,753,673 1,433,938
REE 4,136,167 3,835,219 3,602,083
M AtA 23,854,704 24,953,355 18,353,503
JIEHT S AR 2,326,337 1,421,060 1,315,853
mHAEz & 835,808
FE AL 164,659,520 154,769,626 120,744,620
TN 7,752,180 6,804,278
2R 108,751




3. FS (M 2H &)

ZH API

oy =

e

http://dart fss, o krfapifsearch, sml fauth=xuxs
http://dart fss, o kefapi/search, jsonYauth=xxx

71871 API

|-

s 2R

Xl'ﬂ| DI:L
json S5

fin_rpt

dsp_tp

bsn_tp

sort
series
page_no
page_set

callback

[ED=N=1X=]
LI 0

I EFA0REE =

TAHEEI AL SSRE(LEALAERIE) BE OFHE2 BRI D= AL 87120

WEE HLAHYYYMMOD)

A A B E 2R MMDD)
crpcd?t Sl= 22 JMI2E THER HI“*
FISE MO MY or MY I 228
EEO RS 2R AR A
EINBAA). TRAEHD(E), EHEMNC). A2E
TISZARIF), BESAG), MMFSEHHYL. Hl S Al SE S AL
BASNE)L FEAFE DG, 2P SAOD. 23S A, JIERS MG

IS ZAEEB), BEZAE), AHERSEHE). AT (B, SE S A
CHH FE E2)

g hkdate), = AR (crp), 2AMB(rpt) 21220 © date

IZIE! IZIH

MDY, JIEFZAICED.

ZEFElasc), I =idesc) 712388 ¢ desc
HOR HEZ(1~n) 2|22
HOAS 201~ 1000 2122F 10, Z e 100

SuH A

FISONPE)




3. FS (M 2H &)

library(isonlite)

url =
pastel( http://dart fss.0r krfapissearch, json?’,
‘auth=", 4P| _key, '&crp_cd=0055308start _dt=193501018bsn_tp=A001" )

dart_data = fromJSON{url)
dart_rcp_no = dart_data$ | ist$rep_no

report_ur| =
pastel( 'http:/Adart f=s.or kr/dsaf 001 /main.do¥ropho=", dart_rcp_no[1])

report_data = GET(report_url) =%
read_htm| () &%
html _node(xpath = "//«[0id="rorth" | Adiv[2]/A0lA10[1]4a0)

den_no = report_data £:3
html_attr{ onclick ) &=%
stringriistr_match_al |([0-9]+") ¥=%

unlist() &%
tail(l)
excel_data =
POST( http: //dart {55, or kr/pdf /down | oad/excel .do”,
query = |ist(

rop_no = 20180401004751 7,
den_no = dem_no,
lang = 'ka’

1

writeBin{content (exce| _data, ‘raw'),
‘sanple, xS )

reads | read_excel ('sanple.xls', sheet = 2)

# 4 tibble: B7 x4
THE WERAHE L2 .3 o4
<chrs <chre <chri <chri
T H 5O J Z2018.12.31 I <NA> <Mh> <Mh>
2H 49 2] 2017 12,31 S <Na <M= <M=
3OH 48 31 2016.12.31 HHIK <Na= <M= <M=

4 (SFe| o O <Nh> <Mh> <Mh>
5 bl HE02 M43 H 482
b FH <M= <M= <Mie
T REAH 174697424 146382464 141429704
G HSUHSERL 30340505 30545130 32111442
JEDISEYE 65093797 49447696 52432411

0 S HEISS AL <Mh> 3151375 3638460
# .. with 57 more rows

EEREEEEERERREES



3. FS (M 2H &)

http://henryquant.blogspot.com/2019/02/r-dart-api.html

=M

HdE=ol CtEzt M7H ' S0 A|ZH0] Qe A2 F

oI 40| Ofl PDFE M2H BE K23t 7/ 9 ZXf


http://henryquant.blogspot.com/2019/02/r-dart-api.html

TR YA MM TR HIEER
FRUFES B k2
O doly 282 WEHE ¢S
20 50
L (https://finance.naver.com/item/coinfo.nhn?code=005930)
¢ = 201412 201512 2016112 01712 2018/12
& EASIIE + TUUS7E =& £0|AS7IE
e wec O BH WHOIK|Z TAEOf Qlof MG LR L HARE
sz 2014412 2y 2me12 201712 2maz o |
=" (FRSEZ) (FRSHE) (FRSHE) (FRSHE) | (FR3HZE) (o)
+ INEH52]) 2,062,059.9 2,006,534.8 2,018,667.5 2,395,753.8 2,437,714.2 18
Al 207,289.2 208,278.2
e 1,854,770.7 1,798,256.6
+ INE &2} 1,282,738.0 1,234,821.2 1,202,777.2 1,292,906.6 1,323,944.1 24
HE=0|Y 779,271.9 771,713.6 815,890.3 1,102,847.2 1,113,770.0 1.0
+ Tl 2kkeld] 529,021.2 507,579.2 523,483.6 566,396.3 524,303.4 7.3
HHo| 250,250.7 264,134.4 292,406.7 536,450.4 538,866.7 a3
+ FEFEE &Y
HHo|EEIF) 536,450.4 588,866.7 9.3
+[PRAFRITE 0|2
+ 3E5FY 82,598.3 105,148.8 113,856.5 97,3738 99,993.2 27
+ SEHT 72,340.0 100,317.7 107,066.1 89,789.1 86,089.0 41
+ F|EFE He| &0 15,416.2 -20,374.9 7,744.5 15,910.1 34302 784
+ EL7Y SERI I E B 3,425.2 11,019.3 195.0 2,0144 5,398.5 168.0

HOIHHZ 7T H A 278,750.3 259,610.0 307,136.5 561,959.7 611,599.6 88


https://finance.naver.com/item/coinfo.nhn?code=005930

3. FS (M 2H &)

LU

2,395,754 2,437,714
1,192,907 1,323,544 686,911 631841

TPy S E T LR T
s M= AME O
PR

227,261 421,867 443,449 102,242 227,320

224,157 413,448 438,909 101,720 225,934
3104 8422 4540 521 1,386
RS E
2,621,743 3,017,521 3,393,572
1,414,257 1,469,825 1,746,574
1,207,446 159769 2646598
692,113 872,607 916,041
$47,041 671,751 690,815
15072 200,855 225,226
1,929,630 2,144,914 2,477,512 2,577,470
1,864,243 2072134 2,400,690 2,498,520
65,397 7780 TEE42 TES4
EEEE T )
Free Cash Flow

621,620 118,39]
421867 443,448 102.24;

413,191

ErEEEomIEE
CCREs LT

FmELERESUTREES. -49.150
TARESCcUEUSES -296,387

http://comp.fnguide.com/SVO2/ASP/SVD Finance.asp?pGB=1&gicode=A005930&cID=&MenuYn=Y&ReportGB=&NewMenulD=103&
stkGb=701 —» B & 2%} url A — http://comp.fnquide.com/SVO2/ASP/SVD Finance.asp?pGB=1&gicode=A005930



http://comp.fnguide.com/SVO2/ASP/SVD_Finance.asp?pGB=1&gicode=A005930&cID=&MenuYn=Y&ReportGB=&NewMenuID=103&stkGb=701
http://comp.fnguide.com/SVO2/ASP/SVD_Finance.asp?pGB=1&gicode=A005930

3. FS (M 2H &)

url = pastel('ht

//comp.fnguide.com/SVOZ/ASP/SVD Finance.asp?pGB=lagicode=2

Sys.setlocale ("LC_ALL", "English")

data = GET(url)

data = data $>%
read html () %>%
html table()

Sys.setlocale("LC ALL", "Korean")

lapply(data, function(x) {
head(x, 1)})

[[1]]
IFRs(@ZE)  20le/12  2017/12  2018/12  201%/08 THEE7| HAET|(3)
1 =¥ 2,018,667 2,395,754 2,437,714 1,085,127 1,190,464 -8.9

[rz11
IFRs (P Z) 2018/0% 2018/12 2019/03 2019/06 HHE7| HFHAESI| (%)
Of=e 654,600 592,651 523,855 561,271 584,827 -4

oA e S S

[

[[31]
IFRs (HZ) 2016/12 2017/12 2018/12 201%/06
1 K&k 2,621,743 3,017,521 3,393,572 3,429,401

IFRS (HZ&) 201s8/0%  2018/12  201%/03  2015/06
Ab 3,371,958 3,393,572 3,450,679 3,429,401

-
>
>

[}

Zd) 2016/12 2017/12 2018/12 201%/06
1 BEESCRQPHASSE 473,856 621,620 670,319 118,392

e S

2018/0% 2018/12 201%/03 201%/06
5,497 224,281 52,443 65,949

SE A AR A AE A A A SR AE A dE AF FE A A SR AE Ak A AE FE SE
oA A A A

-
of
1%

jo
o
lo
il

0
o
[
oj
o
o
o
[



3. FS (M 2H &)

data IS = data[[1]]
data BS = data[[3]]
data CF = data[[5]]

data IS = data_I5[, 1:(ncol(data_ IS8)-2)]

data_fs = rbind(data_IS, data BS, data CF)

data_fs[, 1] = gsub('A&0f Eojgt AH EX7|,
'', data_fs[, 1])

data fs = data_fs[!duplicated[data_fs[, 11}, 1

rownames (data fs) = NULL

rownames (data fs) = data fs[, 1]

data_ fs[, 1] = NULL

data fs = data_fs[, substr(colnames(data_fs), &,7) == '12"']

print (head(data fs))

L2 2016/12  2017/12  2018/12
23 Ofj=of 2,018,667 2,395,754 2,437,714
a2 OjZ A7} 1,202,777 1,292,907 1,323,944
22 O==0|9 815,890 1,102,847 1,113,770
L1 THORH|2F2F2|H| 523,484 Se6,397 524,803
g2 2l7H| 59,763 67,972 64,514
#3 FEEALA | 10,018 13,366 14,477



3. FS (M 2H &)

data_fs = sapplyvi(data_fs, function(x) {
stringr::str replace all(xz, ',', '') %>%
as.numeric()
bl OER%

data.frame(., row.names = rownames (data fs))

print (head(data fs))

#4# ¥2016.12 X2017.12 %2018.12
4 D= 2018667 2335754 2437714
42 OI=E7t 1202777 12923507 1323544
2z OIEZE0|Y 815850 1102847 1113770
## THORH|2p22]H] 523484 566397 524503
$#2 Ol7H| 55763 67972 64514
22 FEFRpAAZH| 10018 13366 14477



4. Value (7HX| X| &)

IR RE SRl oE, o
IFRS 13 15/12 2016/12 2017/12 201812 6
Per Share
EPS (2) 2,198 2,735 5421 6,024 1,498
EBITDAPS £ (2) 5,566 5,095 9,934 11,717 3,948
crPsiEl (2) 4,658 5263 8321 9,659 3,557
SPSEl (2) 23,588 24,632 31,414 33,458 15,975
BPSE (2) 21,903 24,340 28,071 35342 36,789
Dividends
PS(HEFHINH)E 420 570 850 1416 708
DRSS = HEN(A)E 421 571 851 1,417 708
SRS ) (%) 8 16.42 17.81 14.09 2192
Multiples
PERE @ 1147 13.18 9.40 6.42
PCREI 5.41 6.85 6.12 4.01
PSR 5 & 1.07 1.46 1.62 116
PBRE B 115 1.48 1.76 1.10 1.28
EV/Sales & 1.08 1.43 1.56 1.09
EV/EBITDAE 4.58 5.79 4.94 3.10
FCF
£H2520 403,232 423,491 623,891 691,786 232,948
MEHHo| U E 193,523 216,362 402,717 426,966 93,086
SRR E 209,309 207,130 221,174 264,820 139,862
L 286,654 208,997 506,259 368,741 301,706
FCFFE 116,568 214,494 117,533 323,045 68,758

Company GuideO|M M| Sdt= 7K X| & AET 7ts
F717L 9z 7| E F717t of Ll X R HIO|E HE 7|E FII - FAl'd HtFo|



4. Value (7HX| X| &)

AFEFAL osez0 ' AMQ R e B
KSE BAN HMILBA FICSHOUE X BERE  nEM 8.28 12.27
IME 1 34 w SELL < BUY B oZY HRHIE WA TSN
FE0, WERHY 9|20 HQHIE, ATIEH 57.51
54,000
53 3,000,000
48,000
2,200,000
42,000 o
2,600,000
36,000 &
2,400,000
30,000 52 2 200,000
20209 2019500448 2019505703 201970246 20184019 201950148 2019505503 2019/08418
MM S [2019/10/18]
Z2H HLHH| 49,900/ -600 HeHE
5235 27N &= 50,700/ 37,450 HoH2
Bttt = 1M/ 34/ &M/ 1Y) +4.61) +8.24f +9.43/ +13.28 222 2FHIE
AHE B (HENEER, =) 3310,545 | HE}
AZtEvE (HEZ,28) 2,978,921 M7}
T TEE (HEZ/ 247) [Goessssofszess o0 sExu4miz0
QoM Tt XY X & H|O|E{f XY F 7}, WAl FL
2 O| X ._|'X-|—X_-|:|-_|:OE2 de7,EoT—|

(REF)

g=rRE PeER B Hg=2E &
6.58 1.4 2.84%
W oMETAL W Dan HIEA W KOSPI

Bl+AE E 13.28
20
e
104

a6

a8

209 209400 201900442 290742 2009040

8,483,106

(=3) 4269
37.51

(1) 1.31629
100

4,448,224,051 [ 74.53

=& 0|85l0 =€ 7| 7K x| & A 7ts



4. Value (ZHX|X| &)

a 7HX X7 5%

&5 =2

PER Earnings (=0[2))

PBR Book Value (=Xt4h)
PCR Cashflow (B &S FZE)
PSR Sales (If =<

a ZEXIX| & ALE (Ol Al)

PER = Price / EPS = 7}/ (&=0|

ol
=




4. Value (7HX| X| &)

value type = c('AHiFFz0|Y,

l‘T\I.%lF
gemse=
|DH% )

(o]

|5t

==
o= r

r
o

=

value_index = data_fs[match(value type, rownames(data fs)),
ncol (data_fs) ]

print (valus_index)

## [1] 4383909 2477532 ©70315 2437714

url =

pastel('http://comp. fnguide.com/SVO2Z/ASE/SVD main.asp?pGB=l&egicode=A005930")
data = GET (url)
price = read html (data) %>%

html node (xpath = '//*[@id="svdMainChartTxtll"]'"') %>%

html_ text () %>%

readr::parse_number ()

print(price)

## [1] 45500



4. Value (7HX| X| &)

share = read html (data) %>%
html node (
xpath =
Y/ ¥ [Rid="svdMainGridl"] /table/tbody/tr[7]/td[1]"') %>%
html_ text ()

print (share)

## [1] "5,969,7382,550/ 822,88¢,700"

share = share %>%
strsplit{'/") %>%
unlist () %>%
.[1] %>%

readr: :parse_number ()

print (share)

## [1] 5969782550



4. Value (7HX| X| &)

data value = price / (valus index * 100000000 / share)
names (data_wvalue) = c('PER', 'PBR', 'PCR', 'PSR')

data value[data value < 0] = NA&

print (data walue)

# CER DER ECR PSR
# ©.787105 1.202375 4.44403¢ 1.222014

B



5. Data Wrangling

head (RKOR_price[, 1:7])

T X005930 X000660 X005380 X0e8270 X051910 X012330 X005430
## 2017-06-21 47430 64300 1e0500 112857 280000 254500 287000
## 2017-06-22 47580 65000 1el1500 1108%¢ 287000 258000 289000
## 2017-06-23 47820 65000 1ed4000 1110%2 283500 257000 270500
## 2017-06-26 48280 67500 1ed4000 111778 282500 255500 272500
## 2017-06-27 48300 69200 1e0500 112857 283000 253500 275000
## 2017-06-28 47700 67200 1e0000 111778 280500 254500 284000



5. Data Wrangling

head (names (KOR_fs))

## [1] rlnH%O_lle "DH%%?I-" |rDH%%D|Q€H
## [4] rlEH]HHlEl._T_lﬂ-E|H||r uDl_l_?'_-IHIH "'IQI'_?_%Il-)l\_I-AC!-ZII-Hln

head (FOR_fe5 OjZEAH )

TF X2015.12 XZ201e.12 ¥2017.12 X20185.12
## 005%30 NA 2018ee7 2355754 2437714
## 000660 NE 1713980 301054 404451
## 005380 NE 936450 963761 Se8l2e
## 088270 NE e7086 G451 9821
## 051510 NE 206593 258980 281830
## 012330 NA 382e17 351446 351452



5. Data Wrangling

head (KCR_walue)

T PER FER ECR DER
7 1 6.20%045 1.0999679 4.065536 1.1179%350
## 2 3.204314 1.06238157 2.24028% 1.2311840
## 3 20.047774 0.4091432 8.031785 0.312294¢
## 4 101.857397 10.1384255 $9.857227 27.173%493
## 5 16.9%93743 1.4446854 11.77¢464 0.887%4¢l
## € 11.782144 (0.724808%4 13.821572 0.6331328



6. Modeling

Novy-Marx, Robert. "The quality dimension of value investing.”" Rnm. simon. rochester. edu (2013):
1-54.

O OlO|H: https://github.com/hyunyulhenry/quant cookbook/tree/master/data



https://github.com/hyunyulhenry/quant_cookbook/tree/master/data

6. Modeling

nun_cal = ncal (KOR_fs[[1]])
apa = (KOR_fs$ IHZ&012 " / KOR_fs§ Rk ) Inun_col ]
pbr = KOR_value$PER
df = chindigpa, pbr) %%
magrittr:iset _colnames(c{ GP4", "PBR')

library(agplot2)

df H=k
agplot(aes(
geon_point(

% = GPA, v = PBRID +
)
geon_snooth{}
)
1]

+

xlim(c(O, 1)) +
wlin{c(O, 100}
100- .
- - - -

50-

PBR

25-

00~




6. Modeling

invest = df %>%
tibble::rownames to column('ticker') %>%
mutate (GPA rank = min_rank(des:(s?a)),
GP2A pbr = min_rank (PER),
sum = GPA rank + GPA_pbr,
rank = min rank(sum)) %>%
filter(rank <= 20) %>%
select (ticker, GPA, PBR)

print (invest)

¥ ticker GPR PER
## 1 030200 0.7288280 0.50338%07
## 2 001040 0.2632629% 0.23300%62
## 3 093050 0.5707713 0.5%300321
#%# 4 006840 0.3077185 0.3%32293%
## 5 037560 0.5483438 0.50373728
#% € 084690 0.338910% 0.24476871
## 7 095570 0.4103530 0.48821201
## 8 005990 0.535369% 0.3482072¢
## % 005740 0.2869024 0.3602834¢
## 10 001390 0.264234E8 0.25665558
## 11 007540 0.4013711 0.51591605
## 12 005800 0.3023533 0.348843852
## 13 058850 2.9006566 0.59130736
## 14 058860 1.%€88412 0.5152%4725
## 15 069640 0.%323%30 0.50767%73
## 16 084870 0.4380165 0.34514565
#% 17 031980 0.4524703 0.17974574
## 18 002070 0.7646650 0.35359485
## 19 017680 0.3654135 0.08848606
#% 20 145540 0.3378261 0.05385654



6. Modeling

y = PBR)) +
data = invest, aes{x = GPA, y = PBR), color = 'red'
)
10.0- .
. . . .
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-
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m 50- .
o
L4 . - -
LN ]
. -
o.o.' C
25- .
- .
¢ .
.
: . .’ -
L .'I
- - L]
0.0-

i '
0.75 1.00




7. Backtest

o
18
o

rEI

OfL|t ZHE QB S Mo = TE

Backtest: $100,000.00, 21% Threshold
(Each portfolio in this backtest was hedged against a greater-than-21% decline)

300000

200000 /
A

50000 /M

100000

Jan 2004 Jan 2005 Jan 2006 Jan 2007 Jan 2008 Jan 2009 Jan 2010 Jan 2011 Jan 2012 Jan 2013.Jan 2014

- N

PORTFOLIO ARMOR CAGR: 10.32 % COMPARISON (SPY) CAGR: 8.72 %
Value: § 308557.22 Value: $ 256973.54




7. Backtest
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7. Backtest

1 Solution: PerformanceAnalytics I 7| X| 2| Return.portfolio() &%

HO[=2| 7|ZH0| Hetke, Of

a 5



7. Backtest

1 https://www.rdocumentation.org/packages/PerformanceAnalytics/versions/1.5

.3/topics/Return.portfolio (Document)

d https://github.com/R-

Finance/PerformanceAnalytics/blob/master/R/Return.portfolio.R (R code)

1 https://github.com/hyunyulhenry/pyguant/blob/master/ReturnPortfolio.py

(Python version by Me)


https://www.rdocumentation.org/packages/PerformanceAnalytics/versions/1.5.3/topics/Return.portfolio
https://github.com/R-Finance/PerformanceAnalytics/blob/master/R/Return.portfolio.R
https://github.com/hyunyulhenry/pyquant/blob/master/ReturnPortfolio.py
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7. Backtest

Az A= e R E T 5 EREY Z=284 EHE HETYUS
1.5 1234

134 2.3 H 31+2 4.4 I 6.4 T3 534 oI 10.8+9 4 # 13.E5%F
2017- 1.803 0840 2.543 0.830 0.370 -0.001 0.003 1.801 0843 2.h4d 0528 0.371 0.000
12-28
2017- 1.601 0.843 2.544 0.828 0.371 0.000 0.03 1.802 0.855 2. 557 0.528 0.374 0.005
12-27
2017- 1.802 08558 2887 0.825 0374 0.002 -0.001 1.805 0.885 2.560 0.827 0.373 0.001
12-28
2017- 1.605 0.855 2.560 0.827 0.373 -0.004 0.002 1.589 0.855 2.755 0.528 0.374 -0.002
12-28

2018-
01-03

2018-
01-04

1.544

1.554

1.01

1.018

2.555

2570

0.804

0.805

0.005

O.004

0.0:05

2.000

1.554

1.018

1.018

2.570

2.578

0504

0.605

0.608

0.385

0.224

0000

0.008

{.002




7. Backtest
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7. Backtest

symbols = cf 5PV,
IRV,
B,
'EEM’,
TLT,
"IEF",
IYR,
R,
‘GLO°,
"0BC”

get3ynbo | s(symbol s,

# 0T 4
# 72 Fa
# 2= F4
# OIS 4
# 015 ZFF
# 0= E4
# 015 8=
# =58 o=
#=

#4E

src = ‘wahoo')

prices = do.call{chind,
lapplyisynbols, function(:) Adiget(=)))) $=8

setManes(synbols)

rets = Return.calculate(prices) #=¥ na.omit()

head(rets)

i

SPY IEY Ell EEM

#2007-01-04  0.0021220254 -0, 005681697 0.010563372 -0.013509016
#2007-01-05 -0.0079761695 -0, 014761830 -0.025764116 -0.029235396
#2007-01-08 0.0046253042 0.001643313 0.006722569  0.007257429
#2007-01-09 -0.0008505326 -0, 003763750 0.006401210 -0.022336310
#2007-01-10 0.0033321560 -0, 005618737 -0.014841092 -0.002303261
#2007-01-11 0.0043802385  0,0106813485 -0.008021513  0.012650133

#

T |EF IR R

#2007-01-04  0.006062792  0,0036283043 -0, 0002353439 -0, 007436671
#2007-01-05 -0,004351920 -0,0032537307 -0, 0155038329 -0.012433769
#2007-01-08 0.001733291  0.0007250350 -0.0002424869 -0.003390199
#2007-01-03  0.000000000 -0,0002419319  0.0117533255  0.001619692
#2007-01-10 -0,004475144 -0.00165817576  0,0159283329 -0, 00EEE9456
#2007-01-11 -0,005544996 -0, 0026626269  0.0114343574  0.003252343

#
#2007-01-04 -0.01

GLO [OBC
01155539 -0, 026050552

#2007-01-05 -0, 0240085523 -0, 003451230
4 2007-01-08 0.0051521025  0.005194705
#2007-01-03  0.0061176318 -0, 005613160
4 2007-01-10 -0,0042727692 -0, 0147655331
#2007-01-11 0.0006601915 -0, 001322726



7. Backtest

ep = endpointsirets,

print (ep)

[1]
[15]
[29]
[43]
[37]
[71]

M= = M= H: M= e

[99]
113]
127]
141]
155]

M= A= A A= A

A= A M= A= = A= S FE GE S AR Sk

— o

291

585

879
1175
1468
1761
2052
2347
Z2e42
2937
3224

1%
311
805
00

11%&
1489
1782
2074
2368
2oe2
2956

318 al
333 354
627 649
922 543

1217 1238
150% 1530
1801 1822
20585 2115
2390 2410
2685 2705
2979 3000

head (index(rets) [ep], 10)

#+  [1]
T+ [5]
T+ [9]

"2007-01-31
"2007-05-31
"2007-09-28

co

7
)

(3T ¥N]
[T

]

964
1259
154%
1843
2137
2433
2727
301%

on = "months')

102 123
397 418
691 713
985 1007
1279 1289
15689 15981
1364 188
2155 2180
2454 2475
2748 27e8
3040 305%

144 187

439 462

733 755
1027 104e
1321 1341
1813 1633
1307 1528
2201 2223
2496 2517
2789 2808
3080 3101

gTc™" "2007-02-28 OUTC" "2007-03-30

urc" "2007-0e-2% UTC"

uTc™ "2007-10-31 UTce™

"2007-07-31

186

431

774
1069
1363
1655
1549
2243
2537
2829
3123

urc™
uTc"

209

303

783
1089
1384
1877
1972
2265
2356
2850
3143

230

323

gle
1110
1405
16397
1991
2284
2579
2872
31a5

250

542

837
1132
1428
1720
2013
2304
2598
2893
31387

271

Se4d

857
1152
1447
1740
2033
23Ze
2620
2914
3207

"2007-04-30 UTC"
"2007-08-31 UrcCc"



7. Backtest

wts = list ()
lookback = 12

wt_zero = rep(l, 10) %>% setNames (colnames (rets))

print (wt zerc)

# SPY IEV EWJ EEM TLT IEF IYR RW¥ GLD DBC
= 0 0 0 0 0 0 0 0 0 0



7. Backtest

for (i in (lookback+l) : lengthiep)) {
sub_ret = rets[ep[i-lockback] : epl[i] , ]
cum = Return.cumulative (sub_ret)

K = rank{-cum) <= 5
covmat = cov{sub ret[, EK])
Wt = wt_zero
wt[K] = optimalPortfolio(covmat,
control = list(type = 'minvol',
constraint = 'user',

LB = rep(0.10, 5),

UB = rep(0.30, 5)))

wts[[i]] = xts(t(wt), order.by = index(rets[ep[i]]))

H
wts = do.call(rbind, wts)
head (wts)

% SPY IEV EWJ EEM TLT IEF IYR RWX GLD DBC
2 2007-12-31 0 0.12658 0 0.1000000 0.0 0.3 o] 0 0.1734200 0.3000000
% 2008-01-31 0 0.00000 0 0.1000000 0.3 0.3 o] 0 0.1000000 0.2000000
4 2008-02-2% 0 0.00000 0 0.1000000 0.3 0.3 o] 0 0.1000000 0.2000000
4 2008-03-31 0 0.00000 0 0.1060958 0.3 0.3 o] 0 0.11485%7 0.1790445
$## 2008-04-30 0 0.00000 0 0.1141%41 0.3 0.3 o] 0 0.1000000 0.1858059
## 2008-05-30 0 0.00000 0 0.1247180 0.3 0.3 o} 0 0.1000000 0.1752820



7. Backtest

GDAR = Return.portfeolio(rets, wts, verbose = TRUE)

summary (GDAR)

#% Length Class Mode

## returns 2874 =xts numeric
## contribution 29740 xts numeric
## BOP.Weight 29740 xts numeric
## EOP.Weight 29740 xts numeric
## BOP.Valus 29740 =xts numeric
## EOP.Valus 29740 =xts numeric

charts.PerformanceSummary (GDRASreturns, main =

S ot

Cumulative Return 2008-01-02 / 2019-10-23

Dailv Return

481

102 2008 1042010 1032012 102 2014 104 2016 1022018 1023 2019



7. Backtest

2017-
12-28

2017-

12-27

2017-
12-28

2017-

12-28

2018-
01-03

2018-
01-04

AEEY
1.4 PR
1.603 0.940
1.601 0842
1.602 0.958
1.805 0.855

1.544

1.554

1.01

1.018

AlFE

3142

2.543

2.544

2.557

2.560

2.555

2570

Azs3
454 5. A
0.830 0.370
0.g249 0.371
0.826 0,374
0.827 0.373

0.804 .386
0.805 0.385
\_ J

B4

-0.001

0.000

0002

-0.004

0.005

O.004

+o5

T.H&A

0003

0.0M3

-0n.001

0002

0.0:05

2.000

8.FY

1.601

1.602

1.605

1.5849

1.554

=
=]

o

SRA

0.043

0.855

0.955

0.855

1.018

1.018

F3EA

10.8+%

2.544

2.557

2.580

2.555

2.570

2.578

0504

0.605 0.385
0.608 0.224
\§ J

FRHEF
1.F 12 34
4 #
0.620 0.3
0.528 3.374
0.627 0.373
0.528 3.374

AETYUE

13.8F

0.000

0.005

0.001

-0.002

0000

0.008

{.002



7. Backtest

turnover = xts(
rowSums (abs (GDRASBOP.Weight -
timsSeries::lag (SDRASEOP.Weight)),
na.rm = TRUE),
order.by = index (GDAASBOP.Weight))

head (turnover, 25)

# [r1]
## 2008-01-02 0.000000
## 2008-01-03 goocoo
## 2003-01-04 ooooao
## 2008-01-07 goocoo
## 2008-01-08 ooooao
## 2008-01-09 ooocoo
## 2008-01-10 000000
## 2008-01-11 ooocoo
## 2008-01-14 0.000000
## 2008-01-15 ooogoo
## 2008-01-1¢ 000000
## 2008-01-17 ooogoo
## 2008-01-18 000000
## 2003-01-22 ooocao
## 2008-01-23 000000
## 2003-01-24 ooocao
## 2008-01-25 0.000000
## 2008-01-28 ooocao
## 2008-01-29 goocoo
## 2008-01-30 ooocao
## 2008-01-31 goocoo
## 2008-02-01 620987
## 2008-02-04 goocoo
## 2008-02-05 ooooao
## 2008-02-06 0.000000



7. Backtest

plot (turnover)
turnover 2008-01-02 /2019-10-23
1.2 12
1.0 1.0
08 08
0.6 0.6
0.4 0.4
02 02
aaal i il Miim wllis ..I IIIII 1L 1l

102 2008 104 2010 1032012 1022014 104 2016 1022018 1023 2019



7. Backtest

wts_mod = list()

for (i in (lookback+l) : length(ep)) {

ret_z = lapply(3:12, function(x) {

scale (rank (Return.cumulative { rets[ci{ep[i-x] : epl[i]) , 1 )))
1)
E = (rank(- apply(do.call(cbind, ret_z), 1, sum), ties.method = "first") <= 5 )
sub _ret = rets[spli-lookback] : eplil ,
covmat = cov(sub ret[, KI])
wt = wt_zero
wt[K] = optimalPortfolio (covmat,
control = list(type = 'minvol',
constraint = 'ussr',
LE = rep(0.10, 3},

UB = rep(0.30, 5)))

wts mod[[i]] = =xts(t(wt), order.by = index(rets[ep[ill))

wts mod = do.call (rbind, wts_mod)



7. Backtest

GDAR mod = Return.portfolio(rets, wts_mod, verbose = TRUE)
df = cbind(GDARSreturns, GDAA modS$returns) %>%

set_colnames(c('l2M', '3~12M"))

charts.PerformanceSummary (df, main = 'SEALAMHIE ")
SEH XL 2
Cumulative Return 2008-01-02/ 2019-10-23
—_—12M
15 _— 3~12M
10
05

0.0 ﬁw“‘qﬁw i -~

Dailv Return

1022008 1042010 1032012 1022014 104 2016 1022018 1023 2019



7. Backtest

packags:Performancefnalytics™) %>% head (30

## [1] "ActivePremium" "BeotiveReturn” "adjustedSharpeRatio”
## [4] "allsymbols" "apply.fromstart" "applyv.rolling”

#% [7] "AppraisalRatio" "AverageDrawdown" "averageLength"

#% [10] "RverageRscovery" "BernardoLedoitRatio" "BetaCoKurtosis"

## [13] "BstaCoSkewness" "BetaCoVariance" "bluefocus"

## [18] "bluemonoc" "bond.datss" "pond.lakbels"

## [1%] "BurkeRatio™ "CzlculateReturns" "CalmarRatio"

#4 [22] "cCADPM.alpha" "CAPM.beta" "CAPM.beta.bear"

#4# [25] "CADPM.beta.bull" "CAPM.CML" "CAPM.CML.slcps"

#% [28] "crPM.dynamic" "CAPM.spsilon” "CAPM. jensenklpha

ls("package:Performancefnalytics") %>% tail (30)

#% [1] "to.guarterly.contributions"™ "to.weskly.contributions™
#% [3] "to.ysarly.contributions" "tollOgualitative™

#% [5] "tolllgualitative" "tollZ2gualitative™

## [7] "toll4rainbow" "tollSrainbow"

## [9] "tollBrainbow" "tollqualitative"

## [11] "tol2lrainbow" "tol2qualitative"

##% [13] "tol3gualitativs" "toldgualitative"

##% [15] "tolsgualitative" "tolégualitative"

## [17] "toligualitativs" "tolBgualitative"

## [1%] "tolSgualitative" "TotalRisk™

## [21] "TrackingError" "TreynorRatio"

#% [23] "UlcerIndex" "UpDownRatios"

#% [25] "UpsidesFreguency"” "UpsidePotentialRatio”
#% [27] "UpsideRisk" "VaRr"

##% [29] "volatilitySkewness™ "zerofill™



7. Backtest

list(
"Cumulative Return' = Return.cumulatiwve (df),
"Znnual Return' = Return.annualized(df),
"Znnual Vol' = StdDev.annualized(df),
'Sharpe Ratio' = SharpeRatio.annualized (df),
"MDD' = maxDrawdown (df)

S Cumulative Return”

12M 3~12M

Cumulative Return 1.108257 1.852285

5*Annual Return’

12M 3~12M
Bnnualized Return 0.06523997 0.0%28753

12m 3~12M
Bnnualized Standard Deviation 0.1086576 0.1043323

5'Sharpe Ratio’

12M 3~12M
Bnnualized Sharpe Ratio (Rf=0%) 0.5949425 0.8901874

SMDD

12M 3~12M
Worst Drawdown 0.1883655 0.1588437

=+

A M= A FAE e A= HE HE AR S Sk Sk S S Sk Hk e G Sk

-



7. Backtest

apply.quarterly(df, Return.cumulative) %>% tail(10)

12M 3~12M
2017-09-2% 0.045%728206 0.028087285
2017-12-29 0.0753977050 0.061614078
2018-03-25% -0.0008400019 0.00%9612223
2018-06-2% -0.00%3852870 -0.007436598

A e e

A= A= AR A AR A A Ak A S e

¥ 2018-08-28 0.0044968537 0.002583517
# 2018-12-31 -0.0572513625 -0.023177711
# 2019-03-29 0.061le367604 0.0511837%9
# 2019-06-28 0.0341861458 0.021958856
# 2019-05-30 0.0567192570 0.049854629
# 2019-10-23 0.008€128828 -0.001052169

apply.yesarly(df, Return.cumulative)

## 12M 3~12M
#4# 2008-12-31 0.0169719%7 0.069636100
## 2009-12-31 0.04492538 0.076314247
#4 2010-12-31 0.04037717 0.142013681
## 2011-12-30 -0.03332547 0.116826702
#4 2012-12-31 0.12858724 0.130616511
## 2013-12-31 0.17005346 0.159339673
#4# 2014-12-31 0.0928985% 0.078280001
## 2015-12-31 0.01148835 -0.008340307
#4# 2016-12-30 0.01642562 0.08043%201
#4# 2017-12-25% 0.21216642 0.160135648
## 2018-12-31 -0.06269718 -0.018593786
## 2019-10-23 0.17019650 0.126637094



7. Backtest

HenryQuant: :plot_yearly (df)

Yearly Return

21.22 %
0.2+
17.01 % 17.02 %
.93 %
14.2 %
12.861806
11.68
0.1 29 %
83 % 8.04
6.96 % 7.63 %
49 04
17 15 % 1.64
0.07 -
-083%
-333%
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8. Report

2019-09-20 -~ | 2019-10-20

ik | 21y My NF sl X AT si2F plha koL
LIST 20 50 a0

Tou 2R S ER H3EH HRo
2019-10-18 el Ot % -3K Eneray Daily B KEH =
2019-10-18 ME CHE Fe0i| BUK3 RS jief3 SKEH =
2019-10-18 A Daily BOND MORNING BRIEF BIARIHE KTESAEH [ece]
2019-10-18 21g LGO 2= 201103422003 @ Preview:s Al2=| AE LSS SRS =
2019-10-18 iyl Bf2I-IBKS Petrachem Weekly sz IBKEASH =
2019-10-18 JIER ZHTE Y o HE BRH 2ad FUESH =
2019-10-18 e 2IE{YHBKS Daily [21E{/HL] ol5E IBKS RS =
2015-10-18 Ell=s ZHTE Y 0NE B2 HEZ FAUSHSH =
2015-10-18 Ell=s FHNT AE HEZ FAUSHSH =
2019-10-18 MNE L 22 Te0i7| Rl IBKS RS m
2019-10-18 ME Start with 1BKS ExrHes IBKEIEH =
2018-10-18 2E Daily Forex Live A Seled =
2018-10-18 AE Buoniour Quant Daily UeF Hal|2ZSEH =
2019-10-18 2lg 71553 039490 s He|ZZ25W =
2019-10-18 2lg NHE RS2 (005340) s He|ZZ25W =
2019-10-18 71g 0] 2H | 4 CH 5 (008800) dns He|ZEZEH =
2019-10-18 21g afd S (016360) dns He| =232 =
2019-10-18 71g EHE 3 E R FOT1050) dns He|ZEZEH =
2019-10-18 NE 0= RIHEH o ALY 0[N E, 2015 TN 5. ol HUASTEH =
2019-10-18 J|EF Morning Mesting Notes e HAFAEH o]

AFDFEILANCEEE

oIr

SHAHMMA (hitp://hkconsensus.hankyung.com/apps.analysis/analysis.list)0llA O 22| A E 2| EE 2917}
— H|0| 2 C}2 U PDF HL29| FATOH MEHS] 7|



http://hkconsensus.hankyung.com/apps.analysis/analysis.list

8. Report

url = ‘http-//hkconsensus, hankyuna. con/apes analysisfanalysis. | ist”
Sys.setlocale("LC_ALL", "English”)

down = GET(url) %%
read_html(encading = "EUC—KR")

down_table = down =%
html_tablel) %=%
]
Sys.setlocale("LC_ALL", "Korean™)
head(doyn_table, 5)

2 e 2R
#4 1 2018-1 falgei]
#42 2018-1
#43 2019-1
#4 4 2018-10-18 2|
#4 5 2018-10-18 &0

0-18
0-18 AIZ
0-18

#i

H=

#41 I X -SK Energy Daily
#ritn #ritn #ritn

WA A5k Eneray Dailvirin M4 R -5K Eneray Daily

# 2 CHEFHl Z2H JtE#rin
Hriin Hritn CHEFH S2HEE Rt =#rin
HELE A4 HH2Ze=z A8 03

#43 Dally BOWD HORMING BRIEF#rn
#ritn #rin Daily BOND MORMING BRIEF#r#n
Daily BOND MORMING BRIEF

# 4 LGOI A~ 2101003422003 0 Preview: AIT2) Al irin Hirifn

#ritn LGCI A E0] (03422003 0 Preview: A2 M ZHrin

<+FOBE> 3 27 B At 4, 000 HE f H<HFORE> 4 T2 3 2020 9 HE

# 5 ShEf-1BKS Petrochen Week|vlriin
Hrin #rin SHEF-1BKS Petrochen Week|viriin
SHEF-1BKS Petrochen Weekly

# SrERE HZEH 250

# 1 ET| R ArEHY SKER N

# 2 s E HKEA N

# 3 2ldFHE KIBEAER HA

#i 4 g% RUSASH HA

#5 TEHT IKSAEA N

]



8. Report

down_table$ A= = lapply(down tables M5, function(x) |
stringr::str_split(x, pattern = '\r\n', simplify = TRUE)
1) %»% unlist ()

down_tables H=-

=

(1] "4 A|-sE Energy Daily"
2] "0 =T JE-

"'Da:i___}ur BOND MORNING BRIEF"™
(4] "LGC|~Z2)|0](034220)3 Q Preview: A|E2| AHH-"
[ SIS -IBKS Petrochem Weekly"

He e
[#%]

"OIF AT ST BY ABAE, £HOIE ZUABAH W

[20] "Morning Mesting Notes"

4

™

Fs

™

Fs

™

4

™

T (5]

##  [6] "ZHAE I OHME ZHEIL
#¢ (7] veIHY-1EKS Daily [PIEEl/AH Y]
## 8] "ZRHA=E 9 OHME ZzIg-
#5191 "FHAE A®e

## [10] "HO229 F2eOf7|"

## [11] "start with IBES"

## [12] "Daily Forex Live"

## [13] "Bonjour CQuant Daily"
$3 [14] "F|I2FAH (039450) "

## [15] "n=RAEHE (005940)"

## [1e] vO|2fof MICHS (ooeso0) ™

$## [17] "MESH (016380 "

#%# [13] "SR SEA|F (071050)"

Fs

™

Fs

™

H= e
—
i
¥

jﬁ



8. Report

report name =
paste (down tables EHEU-, dc-wn_tab'e:?‘“”xf‘
down table$“ A=, down tables HMEZEX*, sep = ' ")

report name = stringr::str replace all{report mname, '[[:punct:]]1+’

head (report_name)

## [11 "2019_10_1s =X _=fotd OfHX|_sK Ensrgy Daily sk A"

4% [2] "2019 10 12 THOHE CHEF0| 20T AE xS

## [31 "2019 10_18 2|MAHE paily BOND MORNING BRIEF KTBEXSH"

## [4] "2019_10_18 O|&R rcC|2EH 0| 034220 3 ¢ rreview_ A[EHO AE_&
## [5]1 "201% 10 18 ©EE =St IB®S Petrochem Weekly IBREXSH"

## [6] "2015 10 18 HIAY FAAXE 9 OHE |2 [FOUEFSAH"

ZER

m

S

Elu



8. Report

report url =

down %>%

html nodes('.dv_input')

head (repocrt url)

S =Sk Sk SE SE S

B A R

"/apps
"/apps
"/apps
"/apps
"/apps
"/apps

report url =

%>% html nodes('a')

%>% html attr('href')

.analysis/analysis.
.anzlysis/analysis.
.analysis/analysis
.anzlysis/analysis.
.anzlysis/analysis.

.analysis/analysis

downpdf?report idx=541020"
downpdf?report idx=541018%"

.downpdf?report idx=541018"

downpdf?report idxz=541017"
downpdf?report idxz=54101&"

.downpdf?report idx=541015"

report url)

head (report url)

T#
T#

FF
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