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Summaries and Descriptive Statistics

mean, sd, var, min, max, median, range, quantile, summa

> ®<-c(l,3,5,4,7,8,9,-49,-5,10)
> X
(1] 1 3 5 4 7 8 9 -4 -5 10
> mean (x)
[1] 3.8
> median(x)
[1] 4.5
> max(x)
[1] 10 ]
> min(x)
[1] -5
> range (x)
[1] -5 10
> war(x)
[1] 26.84444
> 2d(x)
[1] 5.181162
> guantile (x)
0% 25% S0% 75% 100%
-5.00 1.50 4.50 7T.75 10.00
> summary (x)
Min. 1=t Qu. Median Mean 3rd Qu. Ma=x.
-5.00 1.350 4,50 3.80 7.75 10.00
1
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The apply function for loops

Example

» ®x<-c(1,3,5,4,7,8,9,-4,-5,10]

> y¢-c(2,3,5,6,8,7,7,9,-6,11)

> ZL<-matrix(c(x,v) ,nc=2)

> =

[.1] [.2] > apply(z, 2, 3ummary)

[1,] . 2 [«1] [.2]
ng% g 2 Min. ~5.00 -6.00
[&:] 2 - 1t Qu. 1.50 3.50
[5, ] T g Median 4 .50 B.50
[a, ] a 7 Mean 3.8 S.20
[7,] z 7 3rd Qu. 7.75 7.75
8,1 -4 2 Max. 10.00 11.00
=M -5 —B

[10, 1] 10 11




Summaries and Descriptive Statistics
The apply function for loops

The effect of calculating the mean of each column (dimension 2) of trees.
If we have used a 1 instead of a 2 , the mean will calculated for every row.

Example: for the same data

> applv(z,2,summary)

[.1] [,2]
Min. -5.00 —-6.00
1=t Qu. 1.50 3.50
Median 4.50 6&6.50

Mean 3.80 5.20
3rd Qu. 7T.75 T.75
Max. 10.00 11.00
> apply(z,1l, sunmmary)

(.11 [.2] [.3) [.4]1 [.=]1 [.%8] [,7] 81 [,9] [,10]
Min. 1.00 3 S 4.0 7.00 7.00 7.0 -4.00 -&.00 10.00
1=t Qu. 1.25 3 5 4.5 7.25 7.25 7.5 -0.75 -5.75 10.25
Median 1.50 3 5 5.0 7.50 7.50 8.0 2.50 -5.50 10.50
Mean 1.50 3 5 5.0 7.50 7.50 8.0 2.50 -5.50 10.50
3rd Qu. 1.75 3 S 5.5 7.75 7.75 8.5 5.75 -5.25 10.75
Max. 2.00 3 S &.0 8.00 8.00 9.0 9.00 -5.00 11.00
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Summaries and Descriptive Statistics

Example

> x<-c{7.5,8.2,3.1,5.6,8.2,9.3,6.5,7.0,9.3,1.2,14.5,6.2)

> summary (x)
Min. 1=t Cu. Median

1.200 6.030 T.250
~ |

Mean 3rd Qu. Max.
T.217 8.475 14.500

> summarv(x[l:6])
Min. 1st Qu. Median
3.100 6.075 7.850
> summarvi(x[7:12])
Min. 1=t Qu. Median

1.200 6.275 6.750
1

Mean 3rd Qu. Max.
0.9E83 8.200 9.300

Mean 3rd Qu. Max.
T7.450 8.725 14.500

> summary (x[-(1:8)])F the same with =x[7:12]
Min. 1=t Qu. Median Mean 3rd Qu. Max.

1.200 B6.275 6.750

T.450 g§.725 14.500
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Exercises

1. If x<- ¢(5,9,2,3,4,6,7,0,8,12,2,9) decide what each of the following is and use R to
check your answers:
(a) x[2]
(b) x[2:4]
(c¢) x[c(2,3,6)]

(d) x[c(1:5,10:12)]
(e) x[-(10:12)]

2. The data y<-c(33,44,29,16,25,45,33,19,54,22,21,49,11,24,56) contain sales of milk
in litres for 5 days in three different shops (the first 3 values are for shops 1,2 and 3 on
Monday, etc.) Produce a statistical summary of the sales for each day of the week and also
for each shop.
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Exercises: Attach (dataset)

Trees This data set provides measurements of the
girth, height and volume of timber in 31 felled black
cherry trees.
In actual fact, trees is an object called a dataframe,
essentially a matrix with named columns (though a
dataframe, unlike a matrix, may also include non-
numerical variables, such as character names).

Gy o A8 trees siesi aaY mean _a¥) LSy cudd 1)

N5l de ganall pledin) aly alla 3 s Joi B

> mean [(Height)

Error in mean (Height) : object '"Height' not found
>

> attach(treesz)
> mean (Height)
[1] T6&

> summary (Volume)
Min. 1=t Qu. Median Mean 3rd Qu. Hax.
10.20 15.40 24.20 30.17 37.30 T77.00

~ |

> trees
Girth Height Volume

1 8.3 70 10.3
2 g.6 65 10.3
3 B.8 63 10.2
4 140.5 T2 l1e.4
5 10.7 81 18.8
& 10.8 83 18.7
7 11.0 66 15.6
8 11.0 75 18.2
9 11.1 80 22.6
10 11.2 75 15.9
11 11.3 T8 24.2
12 11.4 Te& 21.0
13 11.4 Ta 21.4
14 11.7 69 21.3
15 1z2.0 75 15.1
e 12.9 T4 22.2
17 12.9 85 33.8

8 13.3 86 27.4
1s 13.7 71 25.7
20 13.8 64 24.9
21 14.0 78 34.5
22 14.2 80 31.7
23 14.5 T4 36.3
24 1&.0 72 38.3
25 16.3 77 42.6
2e 17.3 81 55.4
27 17.5 g2 55,7
28 17.9 80 58.3
259 18.0 80 51.5
30 18.0 80 51.0
31 20.6 87 77.0
> mean (Height)

Erhor in mean (Height)

: object 'Height'

not found
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> Height

Error: object

> treeszfHeight

[1] 70 &5 &3 72 81 83 €6 75 80 75 79 7o 76 689 75 74 85 860 71 4 78 80 T4 T2 77 81

> |

'Height'

not Found

G LS daill) Badl dspal) 408 b g pledind ey sl g . treesSHeight seY)

Another example

> gquakes=
lat

1 -20.42 181.
P -20.62 1E81.
3 -26.00 124.
4 -17.97 1E81.
S -20.42 181.
B -159.68 124.
7 -11.70 1lée6.
4

998 -25.93 1789,
987 -12.28 1e&7.
998 -20.13 184.
9899 -17.40 187.
1000 -21.59 170.

U

long depth mag stations

62
03
10
66
96
31
10

o249
Oe
20
80
26

S6e2
650

42
626
649
195

g2

470
248
244

40
165

(¥ T Y Y I ) Y T
[ R R e Ty e Y Y T K

L SIS Y G G
oownen =]

.8

41
15
43
15
11
12
43

22
35
34
14

114
il g0 R id il oo O

Note: quakes is a data set
give the locations of 1000
seismic events of MB > 4.0.
The events occurred in a
cube near Fiji since 1964.




> summary (depth)
Error in summary (depth) : object ‘'‘depth' not found
» |

- - -

> summary (gquakessSdepth)

Min. 1st Qu. Median Mean 3rd Ou. Max.
40.0 949.0 247.0 311.4 £43.0 680.0
> |
Exercises

1. Attach to the dataset quakes and produce a statistical summary of the variables depth and
mag.

2. Attach to the dataset mtcars and find the mean weight and mean fuel consumption for
vehicles in the dataset (type help(mtcars) for a description of the variables available).
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Exercise

1. Repeat the analyses of the datasets quakes and mtcars using the function apply to simplity
the caleulations.

2. It

[14 01
Y=10 2 -1

what is the result of apply(y[,2:3],1,mean)? Check your answer in R.

Also: apply(y,2, var)
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Statistical Computation and Simulation

Many of the tedious statistical computations that would once have had to have been
done from statistical tables can be easily carried out in R. This can be useful for
finding confidence intervals etc. Let's take as an example the Normal distribution.
There are functions in R to evaluate the density function, the distribution function and
the quantile function (the inverse distribution function). These functions are,
respectively, dnorm, pnorm and gnorm. Unlike with tables, there is no need to

standardize the variables first. For example, suppose X » M3, 2), then

> dnorm (S, 3,2)

[1] 0.120%9854

will calculate the density function at points (5) contained (note, dnorm will assume mean
0 and standard deviation 1 unless these are specified. Note also that also, the function
assumes you will give the standard deviation rather than the variance..

P(x <4), x ~ N(3,16)
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Probability Distributions in R
l ~<
for example, the root name for the normal distribution \
pnorm, gnorm, dnorm, rnorm

P. for "probability"”, the cumulative distribution function (c. d. (.

g for "quantile", the inverse c. d. f.

d. for "density", the density function (p. f. or p. d. f(.

I for "random", a random variable having the specified distribution

In fact, there's not much use for the "d" function for
any continuous distribution
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Statistical Computation and Simulation

pnorm and gnorm

Are the distribution function and the quantile function (the inverse distribution
function respectively for the Normal distribution).

pt and gt

Similar function , but it is necessary to give the degrees of freedom rather than
the mean and standard deviation.

dbinom and pbinom

Similar function for binomial distribution , but it is necessary to give the sample
size and prop. Of success.
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pnormis the R function that calculates the c. d. f .
F(x) = P(X<=x)

pnorm (27.4, mean=50, sd=20)
pnorm (27.4, 50, 20)

What is P(X < 19) when X has the N(17.46, 375.67) distribution?
> pnorm(l9, mean=17.46, =d==qrt(375.67))
[1J 0.5316644

gnorm. is the R function that calculates the inverse c. d. f. #' of the normal
distribution

X =F(p)
What is £(0.95) when X has the N(100, 152) distribution?
E gqnorm(0.95, mean=100, =d=15)

(1] 124.6728
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. »n (P

P, 9

“,n
r

and

> pnorm (20, 10, 3)
[1] ©.9939570%9
> gnorm({D.2,
[1] 7.475136
> gqnorm(0.95)
[1] 1.60494854
> gnorm({0.995)
[1] 2.57582%
> ronorm(l5)
[1] ©.e805%859% -1.
[7T] -0.31268%90 1
[13] ©O.7921&79 -2.
> rnorm({ls, 2, 1)
[1] 3.2604238 1
[T] 2.2137455 1
[123] 1.8880310 O

10, 3)

function for continuous distribution

4508154

. 2683454

Tas7T378

.2667078
.428%94060
.9062574

26687563
L02T72TeT
22124987

. 2618750
0829603
0850534

. 6034371
8733068

.4345865
37087089

.2804231
.2140188

.2538238
1225603

12241353
.4437658

1723858
.5184375
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The Binomial Distribtion
Find: P(X = 27) when Xs has the Bin(100, 0.25) distribu@

> dbinom (27, =ize=100, prob=0.25)

[1] 0.08064075 adn
> dbinom (27, 100, 0.23)

(1] 0.080&4075

Find: P(X <= 27) when X is has the Bin(100, 0.25) distribution

> phinom (27, =2ize=100, prob=0.25)
(1] 0.7223805 » ”p”
> phinom (27, 100, 0.25)

(1] 0.7223805




(P

Inverse function “q

What are the 10th, 20th, and so forth
quantiles of the Bin(10, 1/3) distribution?

> gbinom (0.1, 10, 1/3)

[1] 1

> ghinom (0.2, 10, 1/3)

[1] &

> §# and so forth, or all at once with

> gbinom(=seq(O0.1, ©0.2, 0.1), 10, 1/3)
1] 1 2 3 3 3 49 49 5 5

> rhinom (20, 10, 1/3)
1] 732 35350342 4151610734




Distribution
Beta
Binomial
Cauchy,
Chi-Square

Exponential

E

Gamma
Geometric
Hypergeometric
Logistic

Log Normal
Negative Binomial
Normal

Poisson

Student t
Studentized Range
Uniform

Weibull

Wilcoxon Ranle Sum Statistic

pbeta
pbinom
pcauchy
pchisg
pPexp

pt
pgamma
pgeom
phyper
plogis
plnorm
pnbinom
prorm
ppois
pt
ptukey
punif
pweibull

pwilcox

Functions
gbeta dbeta
gbinom dbinom
gcauchy dcauchy
gchisqg dchisg
qexp dexp
qf df
qgamma dgamma
ggeom dgeom
ghyper dhyper
glogis dlogis
glnorm dlnorm
gnbinom dnbinom
gnorm dnorm
gpois dpois
gt dt
gqtukey dtukey
qunif dunif

gweibull dweibull

gwilcox dwilcox

rbeta
rbinom
rcauchy
rchisg
rexp

rf
rgamma
rgeom
rhyper
rlogis
rlnorm
rnbinom
rnorm
rpois
rt
rtukey
runif
rweibull

rwilcox

Wilcoxon Sioned Rank Statistic psignrank qsignrank dsignrank rsignrank
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Exercises

1. Suppose X ~ N(2,0.25). Denote by f and F the density and distribution functions of X
respectively. Use R to calculate

(a) f(0.5)

(b) F(2.5)

(¢) F71(0.95) (recall that F—! is the quantile function)
(d) Pr(1< X <3)

2. Repeat question 1 in the case that X has a {-distribution with 5 degrees of freedom.

3. Use the function rpois to simulate 100 values from a Poisson distribution with a parameter
of your own choice. Produce a statistical summary of the result and check that the mean and
variance are in reasonable agreement with the true population values.

4. Repeat the previous question replacing rpois with rexp.
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Graphics
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> pairs(trees)

‘u'ébf—“ﬁ\ Al plot a1l e\dsl.u\ @.Lalm ULl e (03 gee LS\ O scatter yizw bahia e.u)] Ll
plot (wt, mpg)

> plot(wt, mpg)




> pairs(trees)
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> ®<— cfl,2,3,4,5)

=

y<—- c(6,7,8,9,10)

> plot(X,Vv)
> plot(x, y, type=“1") # line

> plot(x, y, type="b") # both lines and points

> plot (X, ¥V

0

> plot (x,

> plot (=,

=T
Xr

i
X r

| | © [ [

4 ] 1
cype="b"] B
type="1") -
type="h") -

ow
1 e

M

4




> plot(treesiGirth, treesiHeiht)

14 16 18 20
I
]
]
=]

trees$Girth
(]
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trees, Jia o mal i) J Aalll g dag o AU Al g cile ganall Gany dllia
sle i) aladiul (e e ganall b (g giaa & Jyaslly ¢ mtcars
attach(datasetname)

> MCoars

mpg oyl disp hp drat WL dg=Sec VS am gear carb
HMazda EX4 21.0 6 160,00 110 3.90 2.820 1l6.46 0 1 4 4
Mazda BX4 Wag 21.0 & 1e0.0 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 22.8 4 108.0 93 3.85 2.320 12.61 1 1 4 1
Hornet 4 Drive 21.4 6 258.0 110 3.08 3.215 19.44 1 0O 3 1
Hornet Sportabout 18.7 g8 360.0 175 3.15 3.440 1T7.02 0 O 3 2
Valiant 18.1 6 225.0 105 2.76 3.460 20.22 1 O 3 1
Duster 360 14.3 2 360.,0 245 3.21 3.570 15.24 0 0O 3 4
Merc 240D 24.4 4 146.7 ®©2 3.69 3.19%90 20,00 1 0O 4 2
Merc 230 22.8 4 140,82 9895 3.92 3.150 22.90 1 0O 4 2
HMerc 280 13.2 6 1e7.6 123 3.92 3.440 18.30 1 0O 4 4
HMerc 280C 17.8 6 167.6 123 3.92 3.440 18.90 1 0O 4 4
Merc 4505SE 1.4 g 275.8 180 3.07 4.070 17.40 O O 3 3
Merc 45051 17.3 g 275.8 180 3.07 3.730 17.60 O O 3 3
HMerc 4505LC 15.2 g8 275.8 180 3.07 3.780 128.00 O O 3 3
Cadillac Fleetwood 10.4 g8 472.0 205 2.93 5.250 17.88 0 O 3 4
Lincoln Continental 10.4 2 460.0 215 3.00 5.424 17.82 0 O 3 4
Chrvsler Imperial 14.7 2 440,0 230 3.23 5.345 17.42 0 0O 3 4
Fiat 128 32.4 4 T2.7 ©6 4.08 2.200 19.47 1 1 4 1
Honda Civic 30.4 4 TF5,7 52 4.93 1l.el1l5 18.52 1 1 4 2
Toyota Corolla 33.9 4 T1.1 &5 4.22 1.835 19.90 1 1 4 1
Toyota Corona 21.5 4 120.1 97 3.70 2.465 20.01 1 0O 3 1
Dodge Challenger 15.5 g2 318.0 150 2.76 3.520 16.827 0 O 3 2z
AMC Jawvelin 15.2 g 304.0 150 3.15 3.435 17.30 0 O 3 2z
Camaroc Z28 13.3 8 350.0 245 3.73 3.840 15.41 0 O 3 4
Pontiac Firebird 13.2 g8 400.0 175 3.08 3.845 17.05 0 O 3 2
Fiat X1-9 27.3 4 79,0 e©6 4.08 1.935 12.90 1 1 4 1
Porsche 914-2 26.0 4 120.,3 91 4.43 2.140 1e.70 0 1 5 2
Lotus Europa 30.4 4 95,1 113 3.77 1.513 1e6.90 1 1 5 2
Ford Pantera L 15.8 g8 351.0 264 4.22 3.170 14.50 0 1 s 4
Ferrari Dino 19.7 & 145,00 175 3.82 2.770 15.50 0 1 s &
Ma=zerati Bora 15.0 2 301.0 335 3.54 3.570 14.60 0 1 5 B
Volwvo 142E 21.4 4 121.0 10% 4.11 2.780 12.60 1 1 4 2z
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> plot(wt, mpg)

mpg

30
|

25
|

20

15

10

a]
(o]
o]
O
o]
o] o
OOOO o]
]
8 o
&
o]
o o]
(a]
O n O
& o]
o]
(oI
[ [ [ [
2 3 4 5

wit
s (Al g an gl e ) ¢ gllas ds ghilal) ddlaal) Lash X saa do Wit adly &l ) ¢4 59 Flasw Eua

y sl e Jdumpg pe

e g W~




ol Jia¥) gkl e Abl) clabadal) e g gil) 138 05 Y B Glal) e
af e 5 le A8l 6k aad il )5S Ladie La gead e slan (e L) Le
Lladdl Als 8 LS 4] saial) ) saall canla e g 565 ile) 8 Gl 5 Lgbamy Baasa
e el jaall @il ghan) ae Jidicyl Cuaplot(cyl, mpg ) Aedeill sal 65 g3l Sl
e gyl i) s Ty e g a8 il a5 DUl Ly e il JSA ¢y oS
;auai@ayﬁus

o | o
(o8]
o]
]
w |
™ o
L] =]
O
e o Q
o |
i o]
© g
&
L]
8]
2 :
L]
o | o
- T T T T T
4 5 G T 8




Al @lilbal) g gy daglal b T JS8 Jaady plot Al
ldae Moyl g5 disad sa OY) 4 o shins Lay clgal) a
ccyl <- factor(cyl) ¥l slasiidy el
a e 2l o ki sase ad laadl 3 Gl i
R 4xl &5 Jalas 45y ,la < pail) 138 Axnda Jas Dl

Al ) ddpasi it 2 uaall laid) 1 ae ddkiadl) ——
4.3&: Janila u‘ Lg)ﬂsummary Al 4xa RPN u\ :
Al o Lagmd il gy G L lisy aili o
&}Mi‘@d&ﬁkwgiﬁd&@“ﬂg\ .
DSE e Jaleall 138 LeShay i) 52asall agsll 23e oY) — —
(p)) B e IS ) 56k —— 5
Yy e sale) oY) Gl ——

25

20

15

10
o

:&Lﬁ\ g,—’t-)-‘n 4 6 8

Ty lummmﬁR Wl § i OIos oo




Histogram

o Pist[trees$ﬂeight, col="gray"™)

Histogram of trees$Height

Freguency




> hist (treezfHeight, col="red")

Frequency

Histogram of trees$Height

10

| | | | | | |
60 62 70 75 80 85 90

trees$Height
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Lhiall sa 5 W ~lie Ailany) apall ld dlal) laladdll e Jal g 6 Ll
A0)al) aafinly AMA Wil e clle (Kars ¢ SA (il 3 piall

JE Je damilly Jeasin s boxplot (gsec, col="gray ")
A4l

> boxplot (treeszfHeight, col="red")
1
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> buxplutix, col="red")

o - *

> plot(x)

T > hi=st (x)
> boxplot (x)
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Mfrow alsall alasinly Gl y dsiiall b oal s o) (e S aa s Sy
LaaW saee Wl s Jhaul) dae _aay fpaen 13 Zisaa (Se daial 4l S0 call g
-, Ul as

> ®¢— ofl1,2,3,4,5)
> y¢— c|{6,7,8,9,10)
| > par(mfcol=c(2,2))
> hist(x)

Histogram of x Normal Q-Q Plof
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. -1.0 0.5
> hist (V)
X Theoretical Quantiles
= WO | W
oo I: - :I Histogram of y Normal Q-Q Ploi
Qanorm (x) _ o £
. 5 o 5 ol o
¢ ¥ Aadil La E o é 1 ¢
=T & 0 T T T T
> par (mfrow=c(2,2)) 6 8 10 © 10 05
. T - ! ¥ Theoretical Quantiles
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cor(..., ...) : Al Correlation : 2L

You can use the cor( ) function to produce correlations

and
cov( ) function to produces covariances.

O sy ((ax Al oda L Lad sl e cpelad G bl Y delre late
- (e i)Y Jalas A i G (Lo Cale (g By siasall Clilall Al 8 (0 5ec
O B LS W g g ala iy (g3 k Dol ) aga s () A gl il g V4 )
el ALl el yadsi Lagh oy dad 8 50 ) Leddl jx dag <l LalS il (of <V 4+
Gl LS i gag 2oy ouSe Alall oda 8 4S) Ll Lol )l agas ) Lol V)
Jalas dad ol (s (B cmaia pSallyy gl alagix Al o) 6l - (e
y Aad i Ale (ol eday Yx Aad i O ) bl e i Al el Y
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> ocor(treesfHeight, treesiGirth)
[1] ©0.5192801

> plnt“trees$ﬂeight, treesiGirch)
o

o
o

18

trees$Girth
14
]
L]
o]

12

10

65 70 [] 60 8o

trees$Height
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cor.test ..., ...) : Al JaldY) Jalaa 4 gina

> cor.test(treezsHeight, treesiGirth)
Pearson'=s product-moment correlation

data: treesfiHeight and trees:Girth
t = 3.2722, df = 28, p-value = 0.002758
alternative hypothes=si=s: true correlation i=s not equal to 0O
895 percent confidence interwval:
0.2021327 0.7378538
sample estimates:
COr
0.51592801

el daill 028 e Jsanll b ddsladl Jlaia) of 1 0,519 o bl Y Jalzs 4o

Sl (iela a5 0.002758 sa(p-value) sf) s aall il de ganal dully Lol Y|

6 st A 5 s 20nall Wl 4 = serual) Ll (algd a8V 2adl A5 Jlie alalad (S uiiea

Adsall Gob e a5 135 50 5 Lisine Bl Y elld aay AilasY) Hlill dea 5 40 131 <0.05
(0.7378,0.2021) & 95% 4wy Ll V) Jalaall 45 58 ) olial) s
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trees <Ulull jUa) Jalg s Jalss ) ) Chaadal

> cor(treesz)
Girth Height Volume
Girth 1.0000000 0.5192801 0.9671194
Height 0.515%2801 1.0000000 0.59824597
Volume 0.9671194 0.5982497 1.0000000
1
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Example

> X<-c(1,2,4,5,6,7,8)

> y<-c(10,20,30,40,50, &0,70)
> plot (X, V)

> cor(x,v)

[1] ©0.9531833

> cor.test(x,v)

Pearson's product-moment correlation

data: =x and vy

t = 18.053, df = 5, p-value = T7.342e-06

alternative hypothe=sis: true correlation i=s not equal to 0O
95 percent confidence interval:

0.89525932 0.9395%0370

sample estimates: "
cor 2 - o
0.9931833
> COVIX, V) -
[1] 55 T °
. m - .
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Example: aaxi correlatin ;b Y

> X<-c(l,2,4,5,6,7,38)
> y<—-c(10,20,30,40,50, &0,70)
> Zz<-c(l1,3,5,7,59,10,18)
> S<—-chind(x,v,Z)
= 3

Y
10
20
30
40
20

[1,]
[2,]
[3,]
[4,]
[=,1]
[6,] 60 10
[7,.1] 70 18
> cor(3)

L0 =3 & ol R3O M
w =1 oW =M

b4 v z
X 1.0000000 0.9931833 0.93155986
v 0.98931833 1.0000000 0.8517468
z 0.8315586 0.9517468 1.0000000
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Example

> y<-c(4,5,6)
> 2<-c(2,5,3)
> X<-c(l,-2,-6)
> S<-cbhind(x,v,Z)
> 3
X YV Z
[1,] 1 4 2
[2,] -2 5 5
[3,] -©6 & 8
> cor(3, use="complete.obza", method="kendall™)
X Vv Z
x 1 -1 -1
vy -1 1 1
z -1 1 1

> cor({5, use="complete.obs", method="pearson®)
X V z

x 1.0000000 -0.9%66159 -0.9%661559

y —0.9966159 1.0000000 1.0000000

z —0.9966155 1.0000000 1.0000000
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Regression : )iyl
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Regression : sy
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Regression : )Y @

Al Aagleil) axdin OR Aaly ) adll lasiy) ali Clusy 2Ll
fit <- Im(y ~ x)
J ny ) Tl (ladll lasi¥) i sl (3 Al Ja (b el

Al e ardins Girth AV Height
fit<-1lm(Height, Girth)

M

summay aladl 5 &l 5l ¥ JYA e il ol jaial o

Summary (fit)




Example

> fit «<- 1Im(yv ~ )
> summary (fit)

Call:
Im(formula = y ~ =)

FEesiduals:
1 2 3 4 g5 g T
1.0870 2.7174 —-4.0217 -2.3913 -0.7e0%2% 0.86%c 2.5000

Coefficients:

Esztimate 5td. Error t wvalue Pr(>|t])
(Intercept) 0.5435 2.3186 0.234 0.824
x 2.369%¢6 0.4393 159.053 7.34e-0g =*=%

5ignif. codes: 0O '#*#**=f 0,001 *‘*=*=f 0.01 **f 0.05 .7 0.1 * * 1

Eesidual standard error: 2.758 on S5 degrees of freedom
Multiple R-=squared: 0.9864, Adjusted R-squared: 0.9837
F-=tatistic: 363 on 1 and 5 DF, p-value: 7.34Z2e-0&
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Regression : )Y

> attach(trees)
» fit «<- Im{Height ~ Girth )
> summary (fit)

Call:
Im{formula = Height ~ Girth)
Eesiduals:

Min 10 Median 30 Max
-12.5816 -2.T768B6 0.3163 2.4728 9.9456
Coefficients:

Eztimate 5td. Error €t walue Pr(>|t]]

[(Intercept) 62.0313 4_.3833 14.152 1.4%9e-14 #*==
Girth 1.0544 0.3222 3.272 0.002T76 *=*
Signif. code=s: O Y&&%%f 0 Q001 “*=f (0,01 **f Q.05 *.*¥ 0.1 » * 1

Eesidual =tandard error: 5.538 on 29 degrees of freedom
Multiple E-=sguared: 0.2687, Bdju=sted BE-=guared: 0.2445
F-=ztati=ztic: 10.71 on 1 and 28 DF, p-value: 0.002758

Height = 62.0313 + 1.0544 Girth ; Jlaady) dalzs

Cplalaall e IS ()
amig ¢ 0.05 Al
Adjusted s

- R-squared
o sl 0.2445
iy Girth _padall

e 24% )@ L
i Jl B el
LS Heitht Ul
Zisaldll 124
P- ol Cun (5 5ina
value =0.002 <

a =0.05
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Regression : )Y

Jo paa ddayinll L;kaj‘ Hlasiy) a8de ua‘)s@maﬂhs
Ol Cpanlaill JMA (e lld g Lagl 0 gus

plot (wt, mpg)
abline(fit)

Or

mpg

abline (plot (wt,mpg))
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Example: Regression : )Y

> x<-c(1,2,4,5,6,7,8)
> y<-c(10,20,30,40,50, &0,70)
> fit {; lmif ~ X
> summary (fit)
o
-
Call: = 7
lm(formula = y ~ X) - ]
S 5
Eesiduals: —
1 2 3 4 S 6 7 2 4

1.0870 2.7174 -4.0217 -2.3%13 -0.760% 0.865%6 2.5000

Coefficients: X
Eztimate 5td. Error t walue Pr(>|t])

(Intercept) 0.5435 2.3186 0.234 0.824

= B.3696 0.4393 19.053 7.34e-08 ***

Signif. codes: O Y=&=Ff 0_ 001 Y=&rf 0,01 A . |
Eesidual s=standard error: 2.758 on 5
Multiple E-=squared: 0.9864,
F-statistic: 363 on 1

grees of freedom
djusted RE-=sgquared: 0.9837
DF, p-value: 7.34Z2e-06

> abline (fit)
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