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b3-ch3—1.R ; ;{—matrml:cﬁ,l 4/745,6,2,9,9,7,3,4,6,1,5,8,4) ,nrow=4 ,ncol=4,byrow=T)

a<-matrix(c(3,1,7,5,6,2,9,9,7.3,4,6,1,5,8,4),nrow=4 (.1 [,2] [.3] [.4]
[1,] 3 1 7 5
,ncol=4,byrow=T) [2.] G 2 9 9
EN 7 3 4 6
a [4,] 1 5 8 4
b<—ma’[l’iX(C(5,9,7,3,6,8,8,5,4,6,2,7),nrOW=4,nCO|=3 > E{_matr-i XI:CI:S +v9,7,3,6,8,8,5,4,06,2, ?j S irow=4 ncol=3 !byer=T}
S
,.byrow=T) [,1] [,21 [.3]
b [1.] 5 9
[z,] 3 4]
amb<-a%*%b [3,] 8 3
amb [4.] 6 2

toma<-t(b)%*%a = amb<-a%*%h
= amb

= tThma<-t(b)%*%a

L0 02 63T g

ainv<-solve(a) [1,] 104 78 92 [1,] 95 65 142
[2,] 162 129 157 [2.] 100 46 153

[3,] 104 70 193

tbma

ainv [2,] 112 113 131
iden<—a%=*%ainv [4.] 108 87 107

iden > ainv=-solve(a)
= &inv

[.1] [.2] [,3] [.4]
[L,] ©0.3677966 -0.48305085 0.33050847 -0.118644068
[2,] -0.3303085 0.04237288 0.07627119 0.203389831
[3,] 0.5762712 -0.355593220 0.05932203 -0.008474576
[4,] -0.8813559 0.77966102 -0.29661017 0.042372881

> jden=-a%¥*%Bainv
= iden

[,1]1 [.2] [,3] [.4]
[1,] 1.000000e+00 -4.4408%92e-16 0.000000e+00 -2.775558e-17
[2,] &8.881784e-16 1.000000e+00 -4.440892e-16 -5.551115e-17
[3,] 0.000000e+00 0.000000e+00 1.000000e+00 O.000000e+00
[4,] 0.000000e+00 0.000000e+00 0.000000e+00 1.000000e+00




= A<-matrix(c(2,3,0,3.,0,-2,1,2,1),nrow=3,ncol=3,byrow=T2}
b3-ch3-1.R = A
[.11 [,2]1 [,3]
Ol Al [1,] 2 3 0
[2,] 3 0 -2
[3,] 1 2 1

A<-matrix(c(2,3,0,3,0,-2,1,2,1),nrow=3,ncol=3,byr

ow=T) > He-matrix(c(24,53,17),.nrow=3,ncol=1)
A = H
[.1]

H<-matrix(c(24,5,17),nrow=3,ncol=1) E;,% 3,;
H (3,0 17
Ainv<-solve(A)
Ainv = Alnv=-salve(a)
X=Ainv%*%H > Ainv

[,1] [.2] [.31
X [1,] -0.5714286 0.4285714 0.8571429

[2,] ©0.7142857 -0.2857143 -0.5714286
[3,] -0.8571429 0.1428571 1.2857143

= X=AT nviETEH
4

[,1]
[1,] 3
[2,] 6
[3,] 2







I. Excel A}

&

1. O]} 7} X (5

At

xto| o|zf 7p|

k

=
s
—_—
N
——
r
a
of
—~
ro

el

0| Z(rate) 2

YR

AH(pmt)S

=1
a

2yt

FV2| L= (syntax)2
E Aut

0|2 71X

FV(rate,nper,pmt,pv,type)

- rate : 7|2t O| &

.pv

= 1CI1EX)2 3 AIHE

- type : 0(7|®) =




- O3 X0j| 2000044 AHE| 12%0 204 =

0'“ -I:_I
Al_X

Al
=

AL

T

= (=]

FV(12%,20,-20000,0, 1)E
NRE-FVE MO LIS 3

T4 Z0= #1,613,975

E L= I:IF{HJ

2{=) M= A7 E UEHH 12

Xt 7] 2E Q0L

1613974711

ZRY =0 YAz FAL IJIEH 7RIS AETLCL

=% F7| =




0 2: H12%2| o]0 Of& = 100000 X 21510] 50000002 97 =
X 2l of shLt?

212{3}0 Zt 500000022 KO} 7} M npere|

e LIEILEE S CHshdxboll S€st i8S YHstn &l 29

= 5087398946
It DA 0| E 0 oA FAL] O] 7HA S HEZLC

2(=) M= M/ UEUHL 12 FAiF 7] £5, 0 == 45 M= |
FA £ 2E A0ZLC

Al Z- W5 087,800

E = I:II-EHJ




L P T

Present Value(PV

PV X F&t+=5 0| &5tH FX}
PV2| 1 E (syntax)2
7K S AL
=PV(rate,nper,pmt,fv,type)

- rate : 7|2V O| &

- nper : &8 =

.pmt : HIIHOE HYUS: IAUE £

=y |

- fv : O[247HX]

- type : 0(71R) E= 1(71X)2 & A|H

| ®xH7kX| 2] SetS AlM
ol &0 = tiE=0l chet

OIE(rate)E U™ 7|7k (npen)E




=

2
Ir IT otyow

|
M

ojo
[o)

=
|2k

of 24 LHOf BtCt. O]

re
rlo

[2 Shxt MX ©IE FH
712t 5

H 12000002104 At
oto] o| 22 A 7%

=jet3 3ol 22

Rate | 7%/12 = 0005833333
Mper |ErU' E%| = 60
Pmt |-35000 = -35000
Fv |0 B =0
Type |1 Bl = 1

1777880.596
SR #® FHAE FYLULCH 2HO| 0|2 FAV 4S5 B JHA Y STAYLICH

Type 2(&) F4 F7 200 XS A= 12 285 £4 37| 20 XS
AlOl= 025 235t HL S5 =2 et gL

T4 ZE= ®1,777.881

E L= EH-EHJ




of 4 : XtSXHE A7 215l 3600000 S H 18% = 3670 &
StLt?

. o= MM E Al =PV(18%/12,36,pmt,0,0)2] Z} 36000002 H O} 7FHA pmt°l
AW 2EE-PVE MEISHH LIEILLE B Qg CHSHYXI0| ST LS

o o] | K=
Fog =7

Th= O ==

PV

Rate |1a‘3w12

Nper |36 36
Pmt | 130149 130149

Fy |+:r

0
0

Type |0

= 36800010402
S0 HA 7HX 2 FELUL. 20| Oj2f £X47 435 B ?fi'il—l SEAYLLULD

Pmt 2(&) ZF 7| 7H0] Cist XIS ez M S5 7|7t E0 HEE

=
ey

4 Zilt= 3600010402

e
L

E = EH-{H]




PMT T E(syntax)2 2’4 0| E(rate) 2 [HE (pv)S L0} L 7[ZH(nper) S HEHE

=PMT(rate,nper,pv,fv,type)

- rate : 7|7t} O| 2

- nper : Lol 3|~

v :iEa

- fv : O|247}X]

- type : 0(7|®) E= 1(7IX)2 Y A

-0l 48 27| Sl o= AYAM = Al =PMT(18%/12,36,3600000,0,0)= U=

CEE AL SES-PMTS MESHE LIERLHS B4 014 CHSHAIRIO] SUS Y8
Pt

—

.iuli :‘

PMT

Rate | 18%/12 0015
36

3600000

0
0

= -130148.6239
oMzt HE YE=S ANSULL

T2 0/2f X =R 4S5t =5 AR L0

T4 = -#130,149

E = DFEH]




32
rir

=
Ot Ot
=\

LSS LIHX] 22 o] ES FAL
LSS LIHX| 22 o] S FAl

-_>':_

r

]

g D E

o HER ~350000 HEds 10000000
O] X (') 3.50% Ol RHE (L) 10%

J1ZHANE P29 SEIIHAE) FYEROREE
W4.280.483 & -%1,715614
WE5,477.482 12 -Wa79,159
W3, 713,200 18 -¥500,571
W12,914,905 24 461,440
W22,979,969 36 -W322 672

1
2
3
4
5
6
7
8
9
10
11
12

, CHEO|XL AH 47| EE= olg/XF AL (http://www.best79.com)E 0| 8310{ A A6t Ct2 9| O
'?" o = RSO A &2 1 S T2 =25 | dISE2 A | 3E XD
w @S a2 ol R AXE DU

o= 10,000,000
CHEOIRE HADL | CHS 25 28 | WIS/M2 M | &8 N aesd (A%
e zAEOW
E:‘E'E'_’HHQI Tp= Ulﬂlig‘iﬂﬂl 15.4%0F H AT == 0 HI29CE2 A= HE2 A i
= L MAP C} t
= o st WRASE T MCEEEL DL

g 60,000 B CEEENCET ] _c-:um 549,560 H _
IS S 2 35 % (282D CXE T ED X T e
HEOIR 1,975,060 _ - _ _ _

T [ T REE] A=A Wo | wEm | e | oW TEEEN ]

' B74.158) | Eazm TS AT
&9 (15.4%) ZLETE.0R4 EI‘ 1675064 EI. t | 1 e e il

M0 (25%) [ 22T AT 1,790,872 8 T B79.158| 123 | 2 a0 7 50 S5
HERO (1.4%) | TN | 10| A | EaIE| ] ! izaas| ETEE®

FE AT 1,079,550 = | ER ] { L5 0] =T

- L - d T T d iF]

EXETC IEDOm e © —— I ——— T
| B7LISA| BRI ErL
Wﬁ-lfﬂl | 1 ?.I:ﬁ-it?l 2.5!“!133.
BM.158 i ¥ 823,450 1, 735,550
B79.15| [ { A= Ll
C=XE| ] 260 110, O00.Co | [




b3-ch3-2.R

fv <= function(rate, nper, pmt, pv = 0.0, type = 0) {
pvif <- (1+rate)"nper # Present value interest factor
fvifa < if(rate==0) nper else ((1+rate)"nper — 1) / rate
return(—((pv * pvif) + pmt * (1.0 + rate * type) * fvifa))
h = fvirate=0.12, nper=20, pmt=-20000, type=1)
fv(rate=0.12, nper=20, pmt=-20000, type=1) [1] 1613975
fv(rate=0.01, nper=41, pmt=-100000, type=1) = fvirate=0.01, nper=41, pmt=-100000, type=1)
[1] 5087899
pv <- function(rate, nper, pmt, fv = 0.0, type = 0) {
pvif <- (1+rate)"nper # Present value interest factor
fvifa < if(rate==0) nper else ((1+rate)"nper — 1) / rate
return((=fv — pmt * (1.0 + rate * type) * fvifa) / pvif)

= pvirate=0.07,/12, nper=60, pmt=-35000, type=1)
} [1] 1777881

pv(rate=0.07/12, nper=60, pmt=—-35000, type=1) » pv(rate=0.18/12, nper=36, pmt=-130149)
pv(rate=0.18/12, nper=36, pmt=—-130149) [1] 3600010

pmt <- function(rate, nper, pv, fv=0, type=0) {
rr <— 1/(1+rate)™nper
res <— (—pv—fv*rr)xrate/(1-rr
-p ) / ) = pmt{rate=0.18/12, nper=36, pv=3600000,fv=0, type=0)
return(res/(1+ratextype)) [1] -130148.6
) .

pmt(rate=0.1/812, nper=36, pv=3600000,fv=0,type=0)

> fv(rate=0.035/12, nper=c(12,18,24,35,60), pmt=-350000, type=1)
[1] 4280483 6477482 8713209 12914905 22979969

fv(rate=0.035/12, nper=c(12,18,24,35,60), pmt=—350000, type=1)

_ _ _ = pmt{rate=0.1,/12, nper=c{6,12,18,24,36), pv=10000000)}
pmt(rate=0.1/12, nper=c(6,12,18,24,36), pv=10000000) [1] -1715613.0 -879158.9 -600570.8 -461449.3 -322671.9




- FinCal T{7|X| £ O] ¢t A4t
- & I 7|X| A8 EE A (FinCal.pdf)

fv Estimate future value (fv)

Description

Estimate future value (fv)

Usage
fv(r, n, pv = @, pmt = @, type = @)

discount rate, or the interest rate at which the amount will be compounded each
period

number of periods

present value

payment per period

payments occur at the end of each period (type=0); payments occur at the be-
ginning of each period (type=1)

Estimate present value {pv) pmt Estimate period payment

Description
Description
Estimate period payment
Estimate present value (pv)

Usage
Usage pmt(r, n, pv, fv, type = @)

pv(r, n, fv = @, pmt = @, type = @)




b3-ch3-2-FinCal.R

library(FinCal)

= T

— [1]

fv(0.12,20,0,-20000,1)
fv(0.01,41,0,-100000,1)

.= v

pv(0.07/12,60,0,-35000,1) —
pv(0.18/12,36,0,-130149,0)
Dmt(0.18/12,36,3600000,0,0)§
fv(0.085/12,n=c(12,18,24,35,60),0,-350000, 1)
n1<-c(12,18,24.35,60)

amount1<-fv(0.035/12,n1,0,-350000,1)
table1<-data.frame(n1,amount1)
table

pmt(0.1/42,n=c(6,12,18,24,36),10000000,0,0
n2<-c(6,12,18,24,36)
amount2<-pryt(0.1/12,n2,10000000,0,0)
table2<-data.frame(n2,amount?)

table2

\

= fv(0.035/12,n 18,24 ,35,80),0,-350
[1] 4280483 6477482 209 12914905

nl<-c(12,18,24,35,60)
amountl<-fv(0.035/12,n1,0,-350000,1)
tablel=-data. frame{nl,amountl)
tablel

nl amountl

12 4280483

18 6477482

24 B713209

35 12914905

el 22979969

T[]

-555555555“‘--~§§’ = pu

\ [1]
\

= pv

(1]

> > pmt(0.1/12,n=

[1] -1715613.9

\

22979969

(0.12,20,0,-20000,1)
16139753

(0.01,41,0,-100000,1)
5087899
(0.07,/12,60,0,-35000,1)

1777881

(0.18/12,36,0,-130149,0)

[1] 3600010

> pmt(0.18/12,36,3600000,0,0)

-130148. 6

ci(&,12,18,24,36),10000000,0,0)
-879158.9 -600570.8 -461449.3

n2<-c(6,12,18,24,36)

amount2<-pmt (0.1,/12,n2,10000000,0,0)

table2=-data. frame{n2, amount2)

tablez

n2
]

1z

18
24
36

amount?
-1715613.9
-B79138.9
-600570. 8
-4p51449. 3
-322671.9

-322671.9






=2t 0|2 Eelx|of

[=13
=

sumsq(number1, number?, ....

sum(number1, number2, ....

:-3,-2,-1,1,2,32| H|E2| &4 1517

sumsq(al:a6) — 28

=)

A 7547

St
=

:-3,-2,-1,1,2,32]

sum(al:a6) — 0

of

SUMSQ(AT:AB)

X v f

sumial:ab

X v

SUMSQ(A1:46)|

T

sumial:ab)

3
]
-
L




O : -3,-2,-1,1,2,39] Z} el of : -3,-2,-1,1,2,32] Z Q2] M2 1317
- =abs(a1) - =sqrt(al)
- LIHZ] QS0 CHsiME B1S SAIHM 20127| - LIHX| A+E0] M E B1S SAHM 20{27|

i X & e =abs@ PMT C X o fr | =sqrtan)

B C b B C D

-3 =abs(al) —sqrt(al)
-2

-1
1

B
3[ #num
" #NUM!
" ENUM!
-
1414214
1.732051

=




o : -3,-2,-1,1,2,32| Z

HEMZ ol7]
- =exp(al)

ot <Xt xpA=aS e

- =In(a1)
- LIHX| QIS0 LM = B1S SAIBHA 20{E7]

PMT v X  fr| =In@n

. LI | QI4E0] Lo A= B1S SAMSHA 20{d7|
X v f

-

B

C

B C D
=In(a1)

=exp(al)

D

=exp(al)

B

0.049787

0.135335

0.367879

2718282

1.389056

20.085 54!

!

A B

| [@h[ #num
22| #NUMI
-1 #NUM!

0
0.693147
1.09861 2._




(1) (k=) Bz A4t
- averaget M="d S Al

- =average(number1, number?, ...
- number1, number2, ...: 32 ¢

averageat 2l SERO|AM 4
=averagea(valuel, value?, ...

- valuel, value2, ...: 2S¢

of : A%t Z#2 Xt=7t %
- average(al:ab) = 7
- averagea(al:a5) = 5.6

A




(2) B A
var2 E&0| BAg A Mster 122 31t

- =var(number1, number2, ...)
- number1, number?, ... :

varp= DT 242 AH|LHS
=varp(number1, numberz, ...
- number1, number?, ... : &

of : A%t Z#2 Xt=7t %
- var(al:ab) = 12.6667
- varp(al:a5) = 9.5

A L
10

-

9

2

12.66667
9.5

-




(3) EEHX} A4t
- stdeve BE2| EEHXIE A itst=H +E2 Ct
- =stdev(number1, number2, ...

- number1, number?, ... :

stdevp= AT EEHALE A Msted 22 Ct2 Tt
=stdevp(number1,number2 ..)
- number1, number?, ..

of : 2%a Z2 X777 YU
- stdev(al:a5) = 3.559035
- stdevp(al:a5) = 3.082207

3.559026
3.082207




summary()

cumsum()

median()

quantile()




> a4
1] -3 -2 -1 1 2 3

= sumial
b3-ch3-3.R [1] o

= abs{a)
[1] 321123

a<-c(-3,-2,-1,1,2,3) = sqrr(a)

[1] Man Nan MaW 1.000000 1.414214 1.732051
a DO AX (S):
sum(a) In sqrt(a) : NanO| E-gEASLC

abs(a) > as

[1] 1 2 3

= sqrtlas)

as<-al[4:6] [1] 1.000000 1.414214 1.732051

sart(a)

as = maxa)
sart(as) 1] 3

max(a) }El?-' rjga}
min(a

)
range(a) = range(a)
) [1] -3 3

exp(a
log(a) = logla)

[1] MaN EL Mam Q. 0000000 0.6931472 1.0986123
log(as) HAAMAR(E):

In Tog(a) : NanO| EEE|RSLCH
log10(as)

= expla)
[1] ©.04978707 0.13533528 0.36787944 2.71828183 7.38905610 20.08553692

= Togld(as)
[1] ©.0000000 ©.3010300 0.4771213




= K
[1] 21 4 13 &

=
b3-ch3-4.R [1] -2 4 -3 &8
= covix,y)
[1] -19.54167

x<-c(21,4,13,6,12,7,4,25,22)
(= _ _ o _ > X
y<-c(-2,4,-3,8,-7,8,-2,-6,5) [1] 21 4 13 6
X3y =y
[1] -2 4 -3 8
cov(x,y) = cor(x,y)

cor(x,y) [1] -0.4123081

summary(x);summary (y)

cumsum(1:10);cumprod(1:10)
= summary (x)

Min. 1st Qu. Median Mean 3rd Qu. Max.

4,00 6. 00 12.00 12,867 21,00 25.00
= summary (y)

Min., 1st gu. Median Mean 3rd qQu. Max.
-7.0000 -3,0000 -2.0000 0.5556  5.0000 &.0Q000

= cumsum({l:10)
[1] 1 3 & 10 15 21 28 3/ 45 55
= cumprod(1:10)
[1] 1 2 & 24 720 5040 40320 362880 3628800
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A1“' 01|*'| g
Mol =

RANDN°|
A100007}X| %AME
=

6l0| E{- 2 4Gl 0| Ef £ I LHEFLES
|22 TaAch kAol M 22 el $AS1 $A$10000

T Za(ge

aigie= E.EIH [H?_F ZIEr S R [ (3
a)§ BEHEA 24@

BT ARk MEIF 29

g HR(N):

MzoaGeilllLcid
MeodGetliLecid
MzoGatliLcid
PACF

RN
RAMDNmu. sigma)
EERE USE & Slallfk

: RANDMN
Mu D
{ Sigma |1

CEUE BT & 2SI
[ Slgma

=4 gi}= 067707665
| SEEH)

HBr2%20 m2E HolEE

Z0| w2 Al = 1717 Mg
00707} MM &[T, 7, ~N(0,1)

1 CHSIA XA S|IAETE S MEISID
ID XfEZ=2of 4|33t = sol 2

BEFEQED




Bl EVEMX| &2 Z,, Z3, 24, Z55 4’8

Nast 72, 72, 73, 73, 72

[ =)

1M EE] K1AL771X| o|O] A
= 1000017 S 7FX| S AL
M140]| 72, 72, 72, 72, 728 B 5 &% o| Zt
E [|:|-E7-|| El
E1I0IE1-E“ I21I0IE1
S|IAE EHﬂP‘*I}Oﬂ

22 10000 1™ H77HX| = AlStH

M3 HUSHH LIEfLLE SA CIO|E 2 CHeteXIo|M S| AERS M
M YHHL 0 $M$1:M$10000S YUt XIEESZ 0| HAT =

Chi-square 1 X (df=5)




Of YTt XXl(seed)= &
z<-rnorm(n 0,1): 00007l2] CiIO|E{ & M/d
par(mfrow=c(1,2)) : J12{= Oj7iH 4 '|| mfrow c(1,2)= 18 S otLte| &, 2712 g= HiE
par(new=T) : new=T= S|AE ¢
plot(density(z), .....) : plot2 R ZHH| & 12 den5|ty(z)t OOl g zo| U

curve(dnorm(x,0,1), ....) : curvee & d2|=H dnorm(x,0,1)= EE™HF229|

SEUSHS

b3-ch3-7.R

set.seed(12345)

n<-=10000;
z<-rnorm(n,0,1)

par(mfrow=c(1,2))

hist(z, freq=F, col="grey", xlab="", xlim=c(-4, 4), breaks
=100)

par(new=T)

plot(density(z), axes=F, main="", xlim=c(-4, 4), lwd=2, c S e

ol="blue")

curve(dnorm(x,0,1),xlim=c(-4, 4), lwd=2)




2. y*-2 2 3 AlZ|o]d

plot(density(chi5), .....) : plot2 R AH|E 12|&= &0|1, density(chi5)= H|IO|E chi52| HE
curve(dchisq(x,5,ncp=0), ....) : curve= &0 sl Fot= |4 S 2| =0l dchisq(x,5, ncp=0)= Xt E

7} 59 y2-22o| FEULB

b3-ch3-8.R

set.seed(12345)

n<=10000;

Histogram of chif
par(mfrow=c(1,2))

z1<-rnorm(n,0,1

z2<-rnorm(n,0,1

z4<-rnorm(n,0,1

( )
( )
z3<-rnorm(n,0,1)
( )
( )

z5<-rnorm(n,0,1

chib<-z172+z2"2+23"2+z4"2+z5"2

hist(chi5, freq=F, col="grey", xlab="", xlim=c(0, 25), bre
aks=100)

par(new=T)

plot(density(chi5), axes=F, main="", xlim=c(0, 25), Iwd=
2, col="blue")

curve(dchisa(x, 5, ncp=0), col="black", xlim=c(0, 25), yli
m=c(0, 0.15), xlab="chisq", ylab="f(chisq)")
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1. +2% 5 AlE7

plot(density(t5), .....) : plot% R 74 , density(t5)= C|O|E t52] H &=

curve(dt(x,5,ncp=0, ....) : curve= Adz2|=0| dt(x,5,ncp=0)= Xt =7} 5 t-&
Zo| stEUE

b3-ch3-9.R

set.seed(12345)
n<—=10000;

par(mfrow=c(1,2))
Histogram of t5

z<-rnorm(n,0,1)
z1<-=rnorm(n,0,1

z2<-rnorm

z4<-rmorm(n,0,1

( )
(n,0,1)
z3<-rnorm(n,0,1)
( )
( )

z5<-rmorm(n,0,1

chib<-z172+z2"2+z3"2+z4"2+z5"2
sgchib<-sqrt(chi5/5)
t5<-z/sqchi5

N =10000 Bandwidth =0.1545
hist(t5, freq=F,xlab="", xlim=c(-11, 11),breaks=100)

par(new=T)

plot(density(t5), axes=F, main="", xlim=c(=11, 11), lwd=2, col="blue")
curve(dt(x, 5, ncp=0), col="black", xlim=c(-11, 11), ylim=c(0, 0.39), xla
b="t", ylab="f(1)")




2. F-=Z % AlEgjo|M
plot(density(f55), .....) : Z=0] 11, density(f55)= I:'||0|E‘| fs559| U

curve(df(x,5,5), ....) : curve= ZME 2| =0 df(x,5,5)= =Xt XIS U 229| X}
FE7L 424 52 F-2E2| BHE

b3-ch3-10.R

set.seed(12345)
n<-10000;
par(mfrow=c(1,2))
1)
1)
1)
1)
)
)
)
)

z1<=rnorm(n,

z2<-rnorm(n, Histogram of f55

z3<-rnorm(n,
z4<-rnorm(n,
1
1
1
1

z9<-rnorm(n,0,1)

z6<-rnorm(n,

0,
0,
0,
0,
0,
0,
z7<-rnorm(n,0,
0,

z8<-rnorm(n,

(
(
(
(
z5<-rnorm(n,
(
(
(
(

z10<-rnorm(n,0,1)

chi15<=z1"2+2z2"2+23"2+z4"2+25"2

Chi25<—26"2+27"2+28"2+29"2+210"2 ' . .
. . 20 30

f55<—=(chi15/5)/(chi25/5)

hist(f55, freq=F,xlab="", xlim=c(0, 40),breaks=100)

par(new=T)

N=10000 Bandwidth=0.1426

plot(density(f55), axes=F, main="", xlim=c(0, 40), lwd=2, col="blue")
curve(df(x, 5, 5), col="black", xlim=c(0, 40), ylim=c(0, 0.55), xlab="f",
ylab="f(f)")
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I. Excel &

1. 8=
(1) normdist
- normdist FHEAZES &ES A
- =normdist(x, mean, standard_deyv, cumulatlve)

Cx:HEOo| 7 E:r; Al2{= kol Zt

- mean : EE

- standard de
- cumulative :
FALSEO| ™

(%) normdist(42, 40, 1.5, TRUE) =

Normal Curve, mean =40,SD=1.5
Percentile = 90.8788%

ﬁ- =MORMDIST(42,40,1.5,TRUE)

C D E F
0.908789




(2) norminv&s

- nporminv& e FEHEAEEO

=norminv(probability, mean, standard_dev))
- probability : &20j & HZFO| SHEZ}
- mean : 2X9| MsHFH
. standard_dev : 29| EEHMX}
(%) norminv(0.908789, 40, 1.5) = 42

ﬁ- =NORMINV(0.906789,40,1.5)

C D E F
42

Normal Curve, mean=40,SD=1.5
Percentile = 90.8788%




2. Y}-2X

(1) chisq.dist&+
- chisqdist@ & y2-BZ2| SES A4t
- =chisq.dist(x, deg_freedom, cumulatlve)

-x: 2EO FHEUS Foldis HEF T

- deg_freedom : Xl f &
- cumulative : &2| HE|S BESI= =2l &2
FALSEO|H =&Y

(o) chisq.dist(18.307,10, TRUE) = 0.949999

Chi-Square Distribution (df = 10)

ﬁ- =CHISQ.DIST(18.307, 10, TRUE)

C D E F
0.9499991

0.949999




(2) chisq.inv&%
A

- chisq.invetT£ x?2

- =chisq.inv(probability, deg_freedom)
- probability : &=0j [}& HZo| sHE7}
- deg_freedom : Xl &

(%) chisq.inv(0.949999, 10) = 18.30697

ﬁ =CHISQINV(0.943999,10) Chi-Square Distribution (df = 10)

C D E F
18.30697




3. =X
(1) t.diste
- tdistgre= t-2E0| SES AL
- =t.dist(x, deg_freedom, tails)
cx:BES EHEUS ol HES U
- deg_freedom : Xl &
- tails : &2 HENE AESI= =2 U42CE 10|H FHEESFE, 00|H SEULTF+E 7

(ofl) t.dist(2.086, 20, 1) = 0.975002

t Distribution (df = 20)

ﬁ- =T.DIST(2.086,20,1)

C D E .
0.9?50021

0.975002




(2) tinvEts
- tinvelee t+EE2| geteo| U(t-ah= 7
- =t.inv(probability, deg_freedom)
. probability : t-2Z°| +X 50| Zt
- deg_freedom : XA f &
(0l) t.inv(0.975, 20) = 2.086004

t Distribution (df = 20)

ﬁ- =T.INV(0.975002,20)

C D E
2.086004




4.F-2

(1) f.dist&
- fdistgqs= F-EXE2| SHES Al
- =fdist(x, degrees_freedom1, degrees_freedom2, cumulative)
-x:22o| HEUS ot = HEB U
- degrees_freedom1 : #X}2| X|{
- degrees_freedom2 : # 22| xR
. cumulative : &50| HEjE AHSI= =8| & TRUE(E= 1)0|H SME XS4+ E
FALSE(=== 0)0|H =& EE‘-’.‘-% TetCt.
(0lhf.dist(6.16,6,4,1) =0.949957

F Distribution (df1 = 6, df2=4)

ﬁ- =F.DIST(6.16,6,4,1)

C D E
0.94995?!

0.949957




finvgls= F-229| Heteo| U(F-2)E +1&
=f.inv(probability, degrees_freedom1, degrees_freedomz2)
- probability : F-2X22| +H =&9| 3t
- degrees_freedom1 : X8| X}{F =
- degrees_freedom2 : 22| X} &

(o) f.inv(0.949957, 6,4) = 6.15998

F Distribution (df1 = 6, df2=4)

ﬁ' =FINV(0.949957,6,4)

C D E
6.15998




2l=(arguments)

binomial i size, prob

chi-squared [ df, ncp
F dfl, df2, ncp

normal mean, sd

poison i lambda
Student’s t

uniform

- 287t gts £

=(PDF)2| =E 2L, f(x)
(CDR)Q| &7}, F(x)
Z=(quantile) 2x, F1(x)

=] (] AL
ool s 4




(o) pnorm(42, mean=40, sd=1.5)
[1] 0.9087888

-sd:
(o qno
[1] 42

Normal Curve, mean =40,SD=1.5
Percentile = 90.8788%




(1) pchisq&t+

- pchisq& & y2-2%£2|

(6ll) pchisq(18.307, 10)
[1] 0.9499994

SoFA

(2) gchisq&
- qchisq@TE y*-222| 9

(Gll) qchisq(0.9499994, 10)
[1] 18.307

Chi-Square Distribution (df = 10)

0.9499994




- df : Xt
() pt(2.086, 20) (Gll) qt(0.9750018, 20)
[1] 0.9750018 [1] 2.086

t Distribution (df = 20)

0.9750018




=pf(q, df1, df2)
- q: BEO| HES Tt HYL
. df1 : EXl9| XIS £
-df2 : 229 X &
(Gil) pf(6.16, 6, 4)
[1] 0.9499573

: 2Xe] XIRE

: =29 XIgE
(oll) qf(0.9499573, 6, 4)
[1] 6.160002

F Distribution (df1 = 6, df2=4)

0.9499573




b3-ch3-6.R

# YT =40, EEFHX=102 WF2E0|A 422t &
pnorm(42,mean=40,sd=1.5)

#P(Z<K)=0.9087888¢ [Mif, KO| gt27
agnorm(0.9087888, 40,1.5)

#710| M= S A 20| 18.307, df=10¥ If po| 4t2?
pchisq(18.307, 10)

#P(chisa<K)=0.9499994 Y [}, KO| g7
achisg(0.9499994, 10)

#t-SA 20| 2.086, df=20Y [jf po| t27
pt(2.086, 20)

#P(t<K)=0.9750018¢Y [, KO| Zf2?
qt(0.9750018, 20)

#F-SA 0| 6.16, df1=6, df2=42 [ p2| ¢t27?
pf(6.16, 6,4)

#P(F<K)=0.9499573% [, KO| 227
af(0.9499573, 6, 4)

= #E87=40, EEEHA=10% EE=0AM 4220
= pnorm({42 ,mean=40,sd=1.5)

[1] 0.9087888

-

> #P(Z<K)=0.9087888% W6 k2| Zr27

= gnorm(0.9087888, 40,1.5)

[1] 42

e

> #7H0|Al& EAFO0| 18,307, df=102 O p2
= pchisq(18. 307, 10)

[1] 0.94999934

=

> #P(chisq<K)=0.9499994 &

= gchisq(0. 9499994, 10)

[1] 18.307

=

> #T-=A4E0| 2.086, df=202 M p2| ILi27
> pt(2.086, 20)

[1] 0.9750018

=

= #P(T<K)=0.9750018%

> gt(0.9750018, 20)

[1] 2.086

e

> #F-EAHEO0| 6.16, dfl=6, df2=42Z O po| !
= pf(6.16, 6,4)

[1] 0.9499573

=

= #P(F=K)=0.94993573Z%

= gf(0.9499573, 6, 4)

[1] 6.160002

P2
—




