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Analysis of Professional Baseball Data based on Big Data
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Abstract Recently, the popularity of professional baseball is increasing day by day, and it has data related
to professional baseball on various portal sites. If you want to increase the popularity of professional
baseball and produce results through analysis using relevant data, you have the advantage of accessing
professional baseball. In this paper, three analyzes were conducted using data related to professional
baseball. Therefore, in this paper, the trend related to the number of articles retrieved from a specific
site of a professional baseball team was examined, and the correlation between professional baseball
scores and the number of spectators was analyzed. Finally, we analyzed the current status of professional

baseball batting average and on base percentage in 2016 and 2017.
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Analysis of Professional Baseball Data based on Big Data
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from bs4 import BeautifulSoup

def get_text(URL, output._file):
source_code_from_url = urllib.request.urlopen(URL)
soup = BeautifulSoup(source_code_from_url, 'lxml’,
from_encoding="utf-8")
content_of_article = soup.select('div.article_txt')
for item in content_of_article:
string_item = str(item.find_all(text=True))
output_file.write(string_item)
for title in soup.find_all(a’, {'class": "go_naver"}):
now += str(title[ href'])
source_code_from_sub =
urllib.request.urlopen(title[ href'])
soup_sub = BeautifulSoup(source_code_from_sub,
'Ixml’, from_encoding="utf-8")
content = soup_sub.find_all('div' {"id":
"newsEndContents"})

shutil.copy('C:/Users/ihc/Downloads/multiTimeline.csv',
SAVE_FILE_PATH + ‘/' + keyword)
3% 1. HolE TS g 32 IE
Fig. 1. Crawling code for data collection
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def getCSV(teams, keyword, startdate, enddate)‘

print('\n -' + keyword + ' Google
Trends Data Download Started!---------==---=---= ")
binary =

'C:/Users/ihc/AppData/Local/Programs/Python/Python36-3
2/Lib/site-packages/selenium/webdriver/chrome/chromedri
ver.exe'
driver = webdriver.Chrome(binary)
#driver = webdriver.Firefox()

J% 2. Ho|E TS gt s ZE
Fig. 2. Selenium code for data collection
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Fig. 3. Crawling execution reseult
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Create table word(keyword string, count int)
row format delimited

fields terminated by \t'

lines terminated by “\n’;

load data local input
‘/mnt/share/Crawling/result/S%4 L 2ot/ part-r-00000°
overwrite into table word;

insert overwrite local directory
‘/mnt/share/Crawling/result/S3 L &2oFLtt/lasall_data’
row format delimited fields terminated by ‘\t\

select * from word where keyword not in (4%, ‘Qt¥, ‘&, IV
e T = A S ) o o

8 6, O0|f X2|E st 510|]H AE

Fig. 5. Hive code for data processing

word HIO[ES st 7|19=E AGS 29, 1
231 71 g RIS 4= = JRRE FEE A

gttt A T =0 AAE HlolEE HolEo] 4
513, ¥ 7|E0 2 7|AL HlolEE At upx| gt
select 722 To] EHFS A 5, U, E I &
2 E8018 23 AFIA 7] {gt F&oloth

2. D20 g8 #& H0lH +8 F X2

ZRol AT WF & HolHE $As] AsiA
KBO Afo|ECA Hlo[HE F&31%0H, HolHE 44
T AR e AR

I8 62 ZRoR A3} 15 & HolEE s
A KBO Ao]E]A Hfslal = W, €, 7
= 47 dojg9] Bgg HojEr. dlojE f4o] &
" F O" 72 KBO AR|EdA 53 HoHE
CSV ute Peiz ¥ & Adg ogsto] HolHE 4
Fafsto] A3t e

o mojzr),

929,600 372,986
13.756) (5,920

J% 6. KBO ALO|E G|OJE| 34
Fig. 6. KBO site data status
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tbl <- read.csv("graphdata.csv")
tbl

plot(tbI$AM. 315, type="1", col="navy", lwd=3, ylim=c(0,110),
axes=FALSE, xlab="DAY", ylab="SEARCH", font.lab=2,
font.lab=2)

axis(1, at=1:260, lab=tbl$d#})
axis(2, ylim=c(0,80000))

title(main="DOOSAN BEARS TREND", col.main="dark slate
gray', font.main=10, cex.main=3)
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Fig. 10. Specific professional baseball article frequency code

9 102 E4 TRt 7|Ao] g ®ik7t
vt UHeA] 4 258 HojErh A7t g=d
csvitgE thl Ho] E2l2 H plot T JT=
HEEoIqlth. 4 = I9 113 2ok

DOOSAN BEARS TREND

SEARCH
40 60 80 100
I

20

o d

2012-06-17 201301-20 2013-08-25 2014-03-30 2014-11-02 2015-06-07 2016-01-10 2016-08-14 2017-03-19
DAY
J8 11, E3 D20 7|AF Y J2ix At
Fig. 11. Specific professional baseball article frequency
graph results
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library(KoNLP)
library(wordcloud)

f (- file("sub2016-10-16~2016-10-30.txt", encoding =
"UTF-8" ,blocking=F)

txtLines {- readLines(f)

nouns <- sapply(txtLines,extractNoun,USE.NAMES=F)
head(unlist(nouns), 20)

write(unlist(nouns),"sub2016-10-16~2016-10-30.txt")
revised ¢- read.table('sub2016-10-16~2016-10-30.txt")
nrow(revised)

wordcount {- table(revised)

length(wordcount)

head(sort(wordcount, decreasing=T),10)

library(RColorBrewer)

pal <- brewer.pal(9,"Set1")
wordcloud(names(wordcount),freq=wordcount,scale=c(5,1),rot.
per=0.25,min.freq=1,random.order=F,random.color=T,colors=
pal)

J8 12. £ ZROEH YESERE IE
Fig. 12. Specific professional baseball wordcloud code
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results
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mat = matrix(nrow=12, ncol=11)
mat <- read.csv(“count.csv”, head=TRUE)

for(G in 2:12){
for(i in 1:11){
matli, j-11 = (countli,jl-countli+1,jl)/count[i+1,j] * 100
}
}

Writel.csv(mat, “mat.csv”, row.names=Ture)

mat2 = matrix(nrow=12, ncol=11)
mat {- read.csv(“coun2t.csv”, head=TRUE)

for(j in 2:12)
for(i in 1:11)
matli, j-1] = (countli,jl-countli+1,jl)/countli+1,j] * 100
}
}

Write2.csv(mat2, “ma2t.csv’, row.names=Ture)
Jg 14, Uxd 9 Y 45 SUE A IE
Fig. 14. Year and Monthly Audience Change Calculation
Code
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rank_lotte ¢- read.csv("rank_lotte.csv", head=TRUE)
rank_lotte

barplot(rank_lotte,beside=T,names=c("08","09","10","11","12","
13","14","15","16"),col=c("red","green", "yellow","blue","purple","

gray","pink","brown","orange"))

title(main="%4]",col.main="blue" font.main=4)
title(xlab="A%E", col.lab="black")
title(ylab="¢&=9]", col.lab="black")

a3 156. EY D201 Wk ¥ &9 IE
Fig. 15. Specific professional baseball annual ranking
code
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Fig. 16. Specific professional baseball annual ranking
graph
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vl <~ c(mat[1])

plot(vl,type="o', col="red', ylim=c(-50,100), axes=FALSE,
ann=FALSE)

axis(1,at=1:9, lab=c("08","09","10","11","12","13","14","15","16"))
axis(2,ylim=c(0,10))

title(main="%4]",col.main="blue" font.main=4)
title(xlab="A%=", col.lab="black")

title(ylab="#5 S%E", col.lab="black")
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Fig. 17. Specific professional baseball annual crowd
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Fig. 18. Specific professional baseball annual crowd
growth graph

-182 -



The Journal of The Institute of Internet, Broadcasting and Communication (lIBC)
Vol. 20, No. 4, pp.177-185, Aug. 31, 2020. pISSN 2289-0238, elSSN 2289-0246

u

[e]

O9 17+ B4 Z2oppde] W ¥ 35 33
JgjnE Yehyy] 95t 5 HojEch a9 140904
Axtst 389 mat LS 99 plot 3 0|85}
of Jd=ZE T3} F=olr}

i

J% 182 F=of mE A3l Jug ou|sitt £
I2opke] | H £9)7F o2 FAAHIEA &1
3k 4= 9ok 201045, 2013 %0 5ol F43] #4h
3 AL B 4 9lon, 2014 ~ 20169E9] 4971 UX
o BF9 SHRES WP gledE Hol & |k 4
£900t T 9] ATfels ATRlE AL AR 4 ik

=4
© -
&
T v
&
o J

04 05 06 07 08 09 10

2

J3 19. EX D20 g8 &9 J2z
Fig. 19. Specific professional baseball monthly ranking

graph
6
o
[=]
o
A 0
13
0
A o
(=]
w0
' [ T T T T T 1
04 05 06 07 08 09 10
2

J% 20. £ TR0 EE #4E FUE 4=
Fig. 20. Specific professional baseball monthly crowd
growth graph

I 199 9 208 54 mRokpa] 98 &9
aPmst BF FUE IS HolEth AR mSi
9E 8 Ieng o] 9 TEAH dolest ¥
s5i7] uhgo] Tt ekt

£ nRorae] 98 £99t 98 BF
selshe, 59, 89, 99, 1080 R 548 7153 3

1
o
d

qﬁ
o

N
N
A

il
lo

(@)
do

d, 74, 94, 10€]

3. DROF7 EfR} EIST 528 4K 24

KBO16 <- read.csv("16batting.cvs", header=T)
KBO17 <- read.csv("17batting.cvs", header= T)

f1 <- data.frame(c=factor(sample(rep(KBO16$batavg))))
tl {- table(f1$c)

barplot((sort(t1,decreasing = TRUE)[1:10]),xlab="415* o]&",
ylab="E&", col="lightgreen", border="white" , main = "TOP")
barplot((sort(t1,decreasing = TRUE)[1:10]),xlab="4 o]&",
ylab="EF&", col="lightgreen", border="white" , main = "TOP")
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Fig. 21. KBO hitter’s batting average code for 2016,
2017 years
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KBO16_2 {- read.csv("16obp.csv", header=T)
KBO17_2 <- read.csv("170bp.csv", header= T)

f2¢- data.frame(c=factor(sample(rep(KBO16$OBP)))
t2 {- table(f1$c)

barplot((sort(t2,decreasing = TRUE)[1:10]),xlab="415 o]&",
ylab="OBP", col="lightgreen", border="white" , main = "OBP")

barplot((sort(t2,decreasing = TRUE)[1:10]),xlab="41* ©]&",
ylab="OBP", col="lightgreen", border="white" , main = "OBP")
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Fig. 24. KBO hitter's OBP code for 2016, 2017 years
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Fig. 25. KBO hitter's OBP graph for 2016 years
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Fig. 26. KBO hitter's OBP graph for 2017 years
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