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ZHIBETE (summary statistics)

BARODHhOFHEEN L TRIE
» IBZRI HE:
> 15 (mean). PR{E (median). RIBE (mode)
» (F5DEERIHIE:
» #iE (range). 8K (variance). B#E(RZE (standard deviation)
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n
1
r = — E xT;
n

i=1

> hR{E (median): T— DEEY — k uz¢9a(:< 28

P B m DFBDOBE, m = 2r +1
median (fL‘r + l’r+1)/2 m b‘{%ﬁ@ E:l m=2r

» IR (mode): LIRBENRESLME
MBI THNE. ChSEE—

median
made

X
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» pth-percentile: INEWAHSEZ T p%BDIE

» median = 50th-percentile
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» #0F (range): RKBEER/IMEDZE
» 738X (variance):

1 n
2 =)2
g = — Ty — T
n;:l(z )

» IR#E[RE (standatd deviation): o
» T ER LRI D TEEELLEOTAE
> BERBRESDEERIDICREREDNDE
» ERDHTET—FD 68%I3 (mean + stddev). 95%l&
(mean + 2stddev) DEEICAD

) mean exp(x~2/2) —
medlian
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EXS)
5% (population): £2FDT—5. Z< DBFEAF AL
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» T SEFORHH (BF)
> #iEH BARDSDEEE (WS EERHOEH)

population samples
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IER53 70 (normal distribution)
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n
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> ZARDEL (sample variance): s?

1
2 _ )2
s-n_lg(:rZ z)

=1

» BAIE#ERZE (sample standard deviation): s
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» BB (degree of freedom): ZHADIRIEHIIL 2 DB DT
1E3
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RAEERZ (standard error)

THEEE: IZAFHDIEERZE (SE)
SE = 0/\/5

s BUT I n EEDT CIEENRE
 IBEERE(E 1/ /0 (2 (o< D) F
> EABER N(u, o) D SR M EATHOH TG TY [ 12k
(R SE — o/ DIEEHHERS
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Bl BE2MRENY SV Y DEERBEN R

F—%

» sample data from a book: P. K. Janert “Gnuplot in Action”

# Minutes Count
133 1
134 7
135 1
136 4
137 3
138 3
141 7
142 24

SEREB 2,355 ¥19:171.3 » 128 RE 14.1 PRHE: 176 »
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EXARTSA
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EXRTS A (2/2)

ERRTSADEHNBE
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HERZRERIEL (probability density function; pdf)

» BETEEN 1 EBBLS (CHIR#ZERI
» PIRYEMT — I TE> TENERICTS

> ERBERY ERZTH X N EVWSEZ & DHER
f(x) = PIX =]
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KREDHEIEL (cumulative distribution function; cdf)
» BERK: » ZVWDSEZEHRAIT DHEXR
f(z) = P[X = a]
» REDHE: » LT OBEZERT DR
F(z) = P[X <= z]

> DHDRODKREN, GYTILENDERLN SAnEDERTE
BWEERER. ERNITSALDED

1
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. . . . . .
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EXTSAAE CDF DB

» CDF Oi5E. EVIBVPH Y TILBARRZZER LA TLIWL
» CDF OANMEH DD HZEER THELPI L)
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B (scatter plots)

» 2 DDEHDOEFRZRDDICEM
» X8 ZH X
» Y ZNICHISTIDER Y OfE
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I3 78Y—I)L

> gnuplot
» ANV RSAYY—), ROUTHTEEELZWN
» http://gnuplot.info/
> grace
» EVHL GUI
> O ML E (TN TIRE

» http://plasma-gate.weizmann.ac.il/Grace/
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RICDEE: S1YBENOYRTZTOTSA
BT P ANDSAVEENIY TS

filename = ARGV[0]

count = 0

file = open(filename)

while text = file.gets
count += 1

end

file.close

puts count

count.rb EWS 77 AIICTDTS LA%EENTEST

$ ruby count.rb foo.txt

HE5HU Ruby 5UKEL &

#!/usr/bin/env ruby

count = 0O

ARGF.each_line do |linel
count += 1

end

puts count
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BE: BNMSTEDEE

> 15
- R
> PRIE

» MRYSVYDT—3%ES: L8R P. K. Janert “Gnuplot in
Action”

http://web.sfc.keio.ac.jp/ kjc/classes/sfc2014s-measurement/marathon.txt
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BB FHOHE
» BTH S, TERRE (D) EARZEZHHEET RRCHEHETES

# regular expression to read minutes and count

re = /~(\d+H)\s+(\d+)/

sum = O # sum of data
n = 0 # the number of data
ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
sum += min * cnt
n += cnt
end
end

mean = Float(sum) / n

printf "n:%d mean:%.1f\n", n, mean

% ruby mean.rb marathon.txt
n:2355 mean:171.3
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BE: REREDIE
» PILTURL: 02 =150 (2 — )2

1=
# regular expression to read minutes and count

re = /~(\d+)\s+(\d+)/

data = Array.new
sum = 0 # sum of data
n = 0 # the number of data
ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
sum += min * cnt

n += cnt
for i in 1 .. cnt
data.push min
end
end

end
mean = Float(sum) / n
sqsum = 0.0

data.each do |il
sqsum += (i - mean)**2
end
var = sqsum / n
stddev = Math.sqrt(var)
printf "n:%d mean:%.1f variance:%.1f stddev:%.1f\n", n, mean, var, stddev

% ruby stddev.rb marathon.txt

n:2355 mean:171.3 variance:199.9 stddev:14.1
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. IEEREDHEDHAR
» PILTUXLERR: 02 =130 22 — 22

# regular expression to read minutes and count

re = /7(\d+)\s+(\d+)/

sum = 0 # sum of data
n = 0 # the number of data
sqsum = 0 # su of squares
ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
sum += min * cnt
n += cnt
sqsum += min**2 * cnt
end
end

mean = Float(sum) / n
var = Float(sqsum) / n - mean**2

stddev = Math.sqrt(var)

printf "n:%d mean:%.1f variance:%.1f stddev:%.1f\n", n, mean, var, stddev

% ruby stddev2.rb marathon.txt
n:2355 mean:171.3 variance:199.9 stddev:14.1

38 /47



RS PREDFE
> BEBDY A LERFICANY — k., PREEROET

# regular expression to read minutes and count

re = /~(\d+)\s+(\d+)/
data = Array.new

ARGF.each_line do |linel
if re.match(line)
min = $1.to_i
cnt = $2.to_i
for i in 1 .. cnt
data.push min
end
end
end

data.sort! # just in case data is not sorted

n = data.length # number of array elements
r=n/ 2 # when n is odd, n/2 is rounded down
ifn%21!=0

median = datalr]
else

median = (datalr - 1] + datalr])/2
end

printf "r:%d median:%d\n", r, median

% ruby median.rb marathon.txt
r:1177 median:176 39 /47
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EXNTS A

» TRYSYVYVDTEY 1 LADDTH

plot "marathon.txt" using 1:2 with boxes

I57%Bv9<33 (6)

set boxwidth 1

set xlabel "finish time (minutes)"
set ylabel "count"

set yrange [0:180]

set grid y

plot "marathon.txt" using 1:2 with boxes notitle

160

“marathon.txt" using 1:2 1

140 -

120 -

100 -

80

60 -

120 140 160 180 200 220 240

count

180

160

140

120

100

80

60

120 140 160 180 200 220 240
finish time (minutes)

41 /47



,4
\

BE: FTTERBO CDF OIER

[p—

TT—5:

# Minutes Count
133 1
134 7
135 1
136 4
137 3
138 3
141 7
142 2

REE 80

# Minutes Count CumulativeCount
133 1 1

134 7 8

135 1 9

136 4 13

137 3 16

138 3 19

141 7 26

142 24 50
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BE: CDF (2)

ruby code:
re = /7 (\d+)\s+(\d+)/
cum = 0
ARGF.each_line do |line]
begin
if re.match(line)
# matched
time, cnt = $”.captures
cum += cnt.to_i
puts "#{time}\t#{cnt}\t#{cum}"
end
end
end

gnuplot command:

set xlabel "finish time (minutes)"

set ylabel "CDF"

set grid y

plot "marathon-cdf.txt" using 1:($3 / 2355) with lines notitle

43
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&: 70y hBR7 71 ILICULTRE

74—V REBELTI7 71 ILICIRE

gnuplot> set terminal png
gnuplot> set output "plotfile.png"
gnuplot> replot

ROV T ZERIT

gnuplot> load "scriptfile"

8T 9 B

gnuplot> quit
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