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Overview First Project: replicate Excel product using R Reflection

This independent study was designed to provide . S Going into the independent study, | expected to
advanced study in the real-world business T T e [ | * | learn how to take raw data and use R to tum it into
application of the R programming language with ot a5t clases - otraesredd 1x g i1, Shectane - et et Startvon < 1 T e ;smm — Tl M* m something useful, like taking a mess off numbers
emphasis on quantitative finance and portfolio risk R R e ) i and tidying it up to produce something of clear
management. R T R, Sl TR T S 5 Sensitive data deleted value. What | learned far exceeds what | expected.
- e * Query Bloomberg machines to retrieve data
The independent study was completed through the - Nemgbopmaiingsnsll NN « Assist with writing R scripts to automate the

Quantitative Solutions Group (QSG) within the BT Bloomberg inquiries

" . 36 # Reafl m‘ic:ina'l dataffﬂeftar‘?jng a!.: fir‘ft row to exir{qct b.emchmar,‘ka exr_raci benchmarks q : - : : . : . ; ; . 1 - ° U R t . t rf / M SQL t t / d t
SOUth CarOI I na Retl rement SyStem I nveStment gg 1233§§$§ ol Tt e T, shesans it st e 2 1 e Date Gain.Loss PriorDay.Notional Trades Flow.Timing‘Performance.Denominator ‘NotionaI,Return Cash.Return Total.Return BM.Return..XXXX. Daily.Diff Se O In e ace W y O Crea e u p a e
. . . . 15 ; Isolate the cells cumta_w‘:w‘r*g the Bmsbusi?g grep 2 | 6/1/2018 1 125469852 0 #N/A 125469852 -0.65487 5.65985 -0.65487 -0.65487 -0.65487 a eS
C R S I C P th L k dl th R S I C mianes - {nput. bms [grep("AaN”, nput.bms)] 3 6/4/2018 2 548796321 0 #N/A 548796321 -0.326598 665985 -0.326598 -0.326598  -0.326598 t bl
Om m ISSIOn ( )' er elr In e n’ e 5 e ) I ?r e : 4| 6/5/2018 3 125478963 0 #N/A 125478963 0002365  2.365487  0.002365 0.002365  0.002365
. 13 . H el for iiin 1 g‘;.' Caseet classesyy clas 5 6/6/2018 4 9865326554 0 #N/A 9865326554 -0.0015484 5.32684  -0.0015484 -0.0015484  -0.0015484 ® D H M SQL d t b f th d
IS a prOfeSS|0na| |nveStment management E: Strategy - data.f Sp(hsaet. classes ], dount)), c(rep(bmianes(i], count))) : ggﬁgiz it ! m Lonow, O SN DOUST D odn eS|g na y dalabase 1rom e g rounda u p
names (Strat ' egy”, "BM.Name") ) o | -0. . -0. -0. -0. .

: : HIF 49 my. Tist[[i] ind(strategy, input.datal,c(l, (2:11)+107(i-1)]) 8 6/11/2018 7 1346794613 0 #N/A 1346794613 0.054875484 2365487 0.054875484  0.054875484 0.054875484 t h Id kI t rt k d t

Organlzathn th at manages more than $29 bl”lOn o e e 9 6/12/2018 8 1245784512 0 #N/A 1245784512 0012015488 53268 0012015438 0012015484 0.012015484 0] 0] wee y coun erpa y s ala
. . ” 23 # set names of data frames within list to asset class strategies 10 6/13/2018 9 163658795 0 #N/A 163658795  -0.100015484 5.65985 -0.100015484  -0.100015484 -0.100015484 . .
54 # names(my.1ist) = asset.classes 11| 6/14/2018 10 458445647 0 #N/A 458445647 -0.0015857  6.65985  -0.0015857 -0.0015857  -0.0015857 ) T k t g E I b k d t t d t

O n be ha If Of Ove r 500 ) OOO pla n pa rtl CI pa nts - Th e gg # Make ch;Lm'n names of data frames in 1ist the same 12 6/15/2018 1 145879532 0 #N/A 145879532 -0.0015484 2.365487  -0.0015484 -0.0015434  -0.0015434 a e eXI S I n Xce OO S a n a u Oma e a a

. . . o7 my-Tist = lapply(my. list, setNames, column.names) 13| 6/18/2018 n 125487953 0 #N/A 125487953 009855484 5.32684 -0.09855434  -0.09855434 -0.09855434 . . .
QSG is comprised of business analysts whose o oy 0 T —C iR Gl S awse o sw retrieval using R and replicate the format

. . . . . 62 # \:xri?e 51‘1;918 rv'm‘v:h Outpl:H:I , . ) - I I d I h . th d t b
focus is to retrieve and manipulate financial data to oo e o **not the actual data** * llearned | very mucnh enjoy the database

read. sx(mas
output = rbind.data.frame(master.input, output)
= master. ol out

present investment performance analysis. A A e o R development process

T
ppend mon
66 master.input = d. x1 ter.output.file, sheetName = "sheetl™)
T (mas
ut[or
te.x1sx(master.output, master S
70

5 *script is combined effort of Senior Analyst Jonathan Graab, Intern Zach Allison, and Carla Fant
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Significance

Final Project: use R to query MySQL and Bloomberg; update MySQL database

Purpose & Duties

Tibraries - c("RbTpapi”, "zbo", "xts", "RMysQL",
"lubridate", "plyr", "openxlsx")

What we know is limited by what we don’t know
T o | how to do and by what we don’t know is possible.
it ik, dpiece ) ) Knowing that R interfaces with several other
e e e R B e e ™ s Taphy(htrres,rdive, sty programs, like Bloomberg and MySQL, opens up
PENSION TRUST FUNDS 1 & e g el o Jou i eor e i T e, o fs grrlly e et prcice shnsaig e i s the possibilities of how and where to pull data,

- db_user = as. character (db_credentials[[1]]) . .y n
$26.5 Bil $45 Bil $157.2 Mi o - 5. harace ettt 1) how to display it in a useful way, and how to store
SC Retirement System (SCRS) SC Police Officers Retirement Retirement System for Judges &

# Connect to SQL database with above credentials 1 1 1 ' :
498587 members System (PORS) Solicitors of SC (JSRS) 450_dev_con = dbcor;nect{jRMySQL::MySQL[ﬁ), host = "qsq", user = db_user, password = db_pw, dbname = "qsq_dev") It SO It can be used In com paratlve anaIySIS .

246 members

The Retirement System Investment Commission (RSIC) has exclusive authority for investing and managing all assets held in trust for the participants and
beneficiaries of the five state defined benefit plans, collectively referred to as the (*Retirement System”) or (*Systems”).
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TOTAL ASSETS
$31.3 BILLION*

# query table for tickers to pass to Bloomberg
. tickers = dbGetQuery(qsg_dev_con, "SELECT * FROM tickers ORDER BY date")
TOTAL MEMBERS $30.2 Mil $25.6 Mil

577,310%* . ' ' A o G # only select the uniques o
Retirement System for General National Guard Retirement System credit_tickers = unique(tickersScredit_ticker)

Assembly of SC (GARS) (SCNG) equity_tickers = unique(tickersSequity_ticker)
5N momhbare

Future Plans

# Initialize connection to Bloomberg API
bTpconnect ()

# Query Bloomberg API using BDH call

Felc P | would like to go further with R and quantitative

start.date = as.Date("2016-01-01")

it -5yt analysis so | have added a statistics minor to my

. / - - (- options = ¢("periodicityselection"="DAILY",
http://www.rsic.sc.gov/who-we-are/at-a-glance. html Kol —

oty THe o "B L program, focusing on applied statistics, using R

bdh. st = bah(credit_tickers, fields = fields, start.date = start.date, end.date = end.date, options = options)

- and SAS. | also want to further my experience
bdh. xts = Tapply(bch. Tist, function(d) xts(d[,-1], order.by=as.Date(d[,1])))

th.trge - .l e, i) LT using MySQL and other database programs. | am
MOtivation # Check data a N ame s [ 8= ol pate — ype

head (bdh. merge)
tail(bdh. merge)
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== leaning more towards database administration or

i database development after graduation.

With Over 1 3 OOO paCkag eS available the ' ﬁ'e]ds.equity=c["PX,LAST”’) #add Debt:Assets, Current Ratio, CFO:Debt, Solvency Ratio per Zach
’ ’ 7 eEj:.11st=?dh{]eqq1';)éﬁt}'clkers% fie]ids'_;fiew;.[eqﬂ'ty, ;tar;.dateﬂtar_;.[dﬁe_,_end.date=end.date, option=options)
“1:L: - . L XtS= ( . 115t tion(d) xts(d[,-1], JDy=as.Date(d[,1])))
capabilities of the R language are so vast that it is iy e thots)

head (ebdh. merge)

qsg_pro
Impossible to envision all it can do within a i) : e 4 TEe AUV R b G EBE YW
Database filter ¢ =i Host:qsg (1 Database: gsg_dt Table: equity_ticker_px Data
e qsg_dev.equity_ti imatel
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i i e i e s

equity_tickers_df=data. frane(date=index (ebdh. merge), coredata(ebch.merge))

eeeeeeeeeee

dburiteTable(qsg_dev_con, “equity_ticker_px", equity_tickers_df, row.names=FALSE)
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classroom setting. With the majority of these Sl ot s : — —
= ‘ 4 17608 -09-21 31.03 53.39 15.94 37.85 648.1 54.53 88.77
va 576.0 KiB -09-24 30.74 52.37 15.69 37.85 637.7 54. 87.05
[ ] [ ] [ ] [ ] | ] [ ] -09-25 104.43 30.67 52.31 1564  107.35 .07 635.3 54.68 86.85

ackages aligning with quantitative analysis, to mEEm OB B B ererences

p g g g q u y ) 7 # Create data frame from xts where date row names are column - ] -2 1055 29 e 1.3 1072 g su.8 247 85,59
- 1 -09-28 36.97 636.4 52.71 83.
.595 615.5 51.99 85.51
36.54 612.9 51.98 85.45

000000
444444

credit_tickers_df-data.frame(date = index(bdh.merge), coredata(bdh.merge))  \ .~ | cmeodowdpedons | T0kE BEEE o mE o 2e 9@ 0

dive deeper into the capabilities and use the o i ek .S e, T [T o o < o) e - R == = = 2 | . -

. . . R, T e ST ommER o2 oo o2 o2 oz o= :: South Carolina Retirement System Investment Commission,
quantitative packages in a real-world environment, o £ 0% E B _—_a=s . Linked|n. https://www.linkedin.com/company/south-carolina-
solving real-world problems, it was important to set === == = = = . retirement-system-investment-commission
my independent study with an agency that is heavy
with quantitative data.

https://cran.r-project.org/web/packages/
*script is combined effort of Senior Analyst Jonathan Graab, Intern Zach Allison, and Carla Fant
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