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ds=c(30,30,15,30,15,20,40,20)
rn:c("B"! IIEII)

Cn:c ("0"! "C"! "EII! "COIT[")
CT=matrix(ds, nrow=2, ncol=4,

dimnames=1list (rn,cn))
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> CT > prop.table(CT, 1) # 2=8%, 1=38%, none=232
0 C E Com o C E Com

B 30 15 15 40 B 0.3 0.15 0.15 0.4

E 30 30 20 20 E 0.3 0.30 0.20 0.2

prop.table (CT, 1) # 2=Y%, 1=%%, none=2%
chisg.test (CT)

data: CT
¥-squared = 12.381, df = 3, p-value = 0.006186

o Fo=E0| 062%0|22 HF/ME (HS UEZO0F A&2A §l3) 7I4E
o HI=ZLA HE2 ARH =0f ¢ &2 29, ofsf 20F T=0| =L (& HUE)

@\&) AAHEA

Data on the marital status of men and women ages 20 to 29 were obtained as part of a na-
tional survey. The results from a sample of 350 men and 400 women follow. These data
are representative of results published in the U.S. Current Population Report (The Statis-
tical Abstract of the United States, 1999).

Marital Status

Gender Never Married Married Divorced
Men 234 106 10
Women 216 168 16

a. Use a = .01 and test for independence between marital status and gender. What is
your conclusion?
b. Summarize the percent in each marital status category for men and for women.
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ome basketball fans generally

believe'that it doesn't pay to

watch an entire game because the
outcome is determined in the last few
minutes (some say the last 2 minutes) of
the game. Is this really true, and, if so, is
basketball different in this respect from
other professional sports played in
North America? For example, is it true
that the team that leads a baseball game
after seven innings almost always wins
the game? To address these questions,
three researchers tracked basketball,
baseball, football, and hockey games. The
results (whether the early-game leader
and whether the late-game leader won)
of games during the 1990 season (for
baseball and football) and during the
1990-1991 season (for basketball and

table.sp=table(ds.spSGame. .Late,ds.sp5late)

#

redicting the Outcomes of Basketball,
aseball, Football, and Hockey Games
rom Intermediate Results”

hockey) were recorded. Early-game
leaders are defined as the teams that are
ahead after one quarter of basketball and
football, one period of hockey, or three
innings of baseball. Late-game leaders are
defined as the teams thatare ahead after
three quarters of basketball and football,
two periods of hockey, or seven innings of

baseball.

The data were recorded in the following

way:

Column 1: Results of games where
2 = early-game leader wins and
1 = early-game leader loses
Column 2: Early-game leader game
where 1 = basketball, 2 =
baseball, 3 = football,and 4 =
hockey games

© Dave Sanford/
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Allsport/Getty Images

Column 3: Results of games where
2 = late-game leader wins and

1 = late-game leader loses

Column 4: Late-game leader game
where 1 = basketball,
2 = baseball, 3 = football,
and 4 = hockey games

Can we infer from these data that all
four professional sports experience the
same proportion of early-game leaders

winning the game?

Can we infer from these data that all
four professional sports experience the
same proportion of late-game leaders
winning the game?
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WAE d2i= 7 (Simpson’s Paradox)

b

Job

VOV OV OV Y
=

te2 ZEE H)
data=c(825,108,560,25,325,593,417,375,191,393,373,341)
anc("a"!"b"!"C"!"d"!"e"!"f")
rn=c ("G S An, med S )
table=matrix (data,nrow=2,ncol=¢,dimnames=1ist (rn,cn))
table

a b C d e f
FE-40 825 560 325 417 191 373
o454 108 25 553 375 393 341
> chisg.test(table)

Pearson's Chi-sguared test

data: table
X-squared = 1068.372, df = 5, p-value < 2.2e-16

> prop.table(table, 1)

a b C d e f
FE-40 0.30657748 0.20810108 0.1207729 0.1549610 0.07097733 0.1386102
o548 0.0588555% 0.0136235%8 0.2231608 0.2043557 0.21416894 0.1858311
> prop.table(table, 2)

a b C d e f
FE40 0.8842444 0.95726496 0.3540305 0.5265152 0.3270548 0.522409
o528 0.1157556 0.04273504 0.6459655 0.4734848 0.6729452 0.477591

barplot (table, legend=rownames (table))
barplot(t (table) ,beside=T, legend=colnames (table))
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Men Women
Department
Applicants | Admitted | Applicants Admitted
A 825 62% 108 82%
B 560 63% 25 68%
cC 325 37% 593 34%
D 417 33% 375 35%
E 191 28% 393 24%
F 272 6% 341 7%

Median Polish
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03 MM AE

o 7IEiRH vs. SHOH Jij = H*R; Cj+e;~j

BEIHR)*LEINC))

o & 2Ol Zhkt e = i}
n o | [ |' 7:” 1 %%Eﬂ'(ﬂ) )
. BEIH(R)*EEIH(C))
o H|u comparison= ==
SSEM(u)
o SHEYL Huo| MHEI {HO| ALH SHEHS MeotA| pCh ofLfob®, 2o
SHEHO| Melotrtd Xttt gop Aofof 3t=4..
o MEEZO 7|27[7t &2l 7|27| (+1DE 7HAEH SYEYO| Mgt => SEEYO0| Mgt
dR0e HOIHE 21 Hetolo] SHEES A7 £Cf

%;\/A«\ 2+O 2f
\:J/\&b 2011 CHEA| ZHo2F O O|E

rainfall=read.csv("rainfall.csv")
data=as.matrix(data.frame (rainfall[,2:111))

ch= C nA—IGn nﬂjﬁn!n%}-%nlnEH}E'r|!n?ﬂ$n!n%l—$n!n;l;.”$n!n_'?'_}‘j-n!n%)‘j-n!nEH?
rn—c 'rl _-‘é'l","2_?2_']","3%","4_?2_']","5%","6_?2_']","?%","8_?2_']","9%","10%","115
table.rainfall=matrix(data,nrow=12,ncol=10,dimnames=1ist (rn,cn))

ct.fit<-medpolish(table.rainfall)

attach(ct.fit)

comparison=matrix (row,ncol=1)%*%matrix(col,nrow=1)/overall
plot (residuals~comparison, main="20113 2 ZIFF")
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Owverall: 80.01875

Row Effects:

14 24 3y 44 s« 62 74
-73.59375 -21.06875 -56.86875 21.06875 40.81875 227.88125 342.61875
=] o 104 114 124
156.29375 -31.19375 -37.81875 28.40625 —-65.06875
Column Effects:
g qE At o} A AF TF AF
-5.37500 -10.27500 23.53750 -2.93750 -0.10000 0.40000  B.03750
4} &4t o
3.44375 -5.34375 -0.96875
o 2ot (FY)7 Ho H|7t Bo] 21 1& ZRO[ I IE
o @ 3ot (ZA]) 480 H|7t Bo] 21 MEZ0| I Ra
o (Zkxh) CHA XY 7,8 2o H[Z} ROl &, MF&= 7 & H|7F A =
Residuals:
Hg 23 25 ) Ax T3 A=
124 11.850 10.850 -16.%625 0.5125 -1.8250 0.5750 1.1375
29 -20.475 -16.175 61.5125 -11.2125 -0.4500 0.4500 -31.8875
3 0.825 1.625 -20.1875 -1.2125 0.4500 -0.4500 1.2125
42 18.387 36.788 §.3750 -27.1500 -20.1875 1.5125 -57.8250
52  _-585.063 -66.362 -56.3750 44.1000 2.0625 21.6625 -62.7750
62 105.875 5.875 11.5625 B86.6375 -156.0000 -188.3000  82.6625
79 717.737 451.838 -127.9750 167.6000  44.4625 -145.5375 -362.3750
82 -60.137 -17.637 -138.6500 186.95250 241.5875 145.7875 178.7500
g2  -13.850 -12.150 248.5375 45.8125 22.4750 -35.7250 -9.0625
104 -0.825 -1.625 -0.8375 -2.2625 -7.5000 -22.1000 -1.1375
112 -42.850 -42.450 0.9375 -2.2875 10.5750  27.%750 114.8375
129 1.525  2.425  66.5125 -0.5125 -4.3500 -2.0500  36.9125
SNB
e (1990~2011 1) AH|X|Z
=0
_ 2004 2005
M = Al et s
ol = 22 A0 DEAZ IS EI Z=E A2
- AHIRIE (ED 1,963,316 2,005, 756 1,906,563 2,035,256 2,0
5 AMFE (R 532,452 546,711 513,309 539,260 5
= ZH (&) 64,627 63,675 65, 902 69,495
2 g (2] 97,477 94,588 100,551 102,561 1
5 JPE D] DEALE 77,928 81,004 73,845 84,950
+ o|ZQAE (2 101,523 104,133 98,047 106,696 1
+ PHoF (&) 93,705 91,552 96, 6013 102, 446 1
+ W= (&) 219,833 200,422 218,883 229,747 2
# ek (2l 93,918 98,053 55,411 98,275 1
+ WE-EH (ED 339,047 356,505 315,078 356,166 3
342,805 348,427 335,437 345,656 3
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7%
gl ) 4 BEYE
S ()BT Bo BEYE 3
S (ET o BEYE 3
Y

j) Aol HIE nij (>0 i HM &l (nil, ..., nic)2 ZEIZZ} ni+ = nil+ ... + nic 0|11
C7H HZxZ ZhL [t

- Multinomial £z 9| Cf
profile)o|2t Ho

SE2 MIHEIE fij=nij/n: O|AS d T2 (row

- ZF ol MO HIL fi+ =fil + ... + fic & MAAFE (F

ALt

0x

T 244 7Aoo x=

>

=(fil /fi+ , fi2 / fi+, ..., fic/fi+ )= C Xt& 7I% Euclid 57t°| ZtHE

O - —

* 7t&(weighted) Euclid SZF0|2F & 74| & 1, 1y AFO[S] A2|7} EfZ 1 20 F2

\/Z( 4 bJ) /1,

b

S22 YAoR ¥ ZEnYo HE U AH Azl A
o
=

242t 2448 B7H0| BHS AL SAl0| BH

ol
= 29 @M =A
%0 =3
A 78 65 68
22 8 30
C 20 2 7

> chisqg.test(table) #7}lo]AF 27
Pearson's Chi-squared test

data: table
¥-sguared = 21.9%46, df = 4, p-value = 0.0002054
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fit.ds=ca(table)
print (fit.ds) # basic results
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prop.table(table, 1) # JFHAE
24 2 A A
0.36%6682 0.30805687 0.3222749%
D.3666667 0.13333333 0.5000000
0.66896552 0.06896552 0.2413793
prop.table(table, 2) # € AE
24 2 A A
0.6500000 0.86666667 0D.64761905
0.1833333 0.10666667 0.2857142%

rrrrrrrrrrrrrrrr

04
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|
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02
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0.0

summary (fit.ds) # extended results 02 0.0 0.2 0.4
plot (fit.ds) # symmetric map
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