110 ooood

1.1 oooodg

11 o0o0oo0ogao

1.gooooa

upoogobooboobboboooobooboboboboobobooboboboon
gboooooobooooboobooooboooboobogoooobooboboobooobon
000000000000 O0O0CO000" Hydrology”O OO OOO" Hydrologie”. U0
0O Hydroloie”0 0000000 Hidrologia” 000000 TUOPOAOTH
A" 000000000000 Hydro"UOOOOODmMOO DOO0OOO0O00O00Mm
16~170000000" Hydrology” O O O Hydrologie” 00 180000190000
“Hydrology” 0 ' Hydro” 000D O000OO Hydrography! O O O O O C”, “Hydrometry
U00000QCO0“Hydrostatic D0 UDO00DO" D000 O0ODOCMO76200 Wallerius U U U
“Hydrology” D000 000000000" 01796 00 Hutton 0 Hydrology " 0 O
ooooo* OobobobobobbbObbo0o0ooooobooboobobobbooog” O 1895
OO Westm Gaz 00" Hydrology " O0O0O0OO0OO0OD0OOOCOOOOOO 2000000
“Hydrology "0 00 OO0 O0O0O0OO0OO0O0O0O0OmMOOOOOOOOO™M0000O0
0o oooo"o0000DbO0OD0O0O00O0IASH O0000191 00 d
D00O00000IASH” D00 0000000 00IAHS”. “Hydrology” 00000
o“ 0obobooo0” obboooobobboooobbboooobbooooobboo
ooobobboooobobboobobobbooobooo

goobo0oo0oobbooooobbboooobboooooboboooooobo
goobobooooobbbbo0ooooobboboooooobbOoooooboboboo
ooboboboo0o0ooobbobo0ooooobbooboooooobobObOooogbobooo
ooobboo0o0ooobbboooooobbooboooooobobObooogboboboo
gooboooooobobooooooboboooooobbboboooogobboooo
gooboboobo0o0ooobbobo0ooooobbooooooobbObooogobobooo
goobobooooooboooobobbooooobobbobooogobboooo
ooobooboooooboboo

200000000

godobo0o0o0oobbooooobbboooooboooooboboooooobo
gooboboo0oooobbobo0ooooobboboooooobobObooogobobobDo
oooboo0ooooboboboooooobboboooooobobobooooboboboo



goooobbooooooboobobooooooooboboboboooooooobobooo
gooooooooboobooboobbboobooboobbobooooobooooo
gobooOboooooooooboooooooooboboboooboooooobobooo
gobooOboo0ooooooboboboobooobobooboObbObooooooboobbooooo
goooobooooboooboooobooobooooobooobooobon

ooobobObOoo0oooooooboboobobObOobOooooooobooboobbooboooooon
goobObO0ooooooobobobobooooooobobboooooobooboDbboooOoo
goobobo0oo0ooooooboobOoobooooooboobobooooooboobobooooo
goooboooooooobobobooboboobobobobobobooooooooo
gobooObO000o0ooooboobbooooooboobooobooooooooboobobooooo
gobooObDO0o0oo0oooooobobbobooooooobobobooooooobobobooooo
oooooooogooo

1200000040000

gooooObOoo0obO0o0o0ooobObOobOb0ooo0ooooboooboboobbo0o0oooonn
gooobooooobobooobooboboooooboboobooboboooobooooo
gbooooboooboooboooooboobboooboooo
1.0ooooooo
gboobobooooobooooooobboobooobbbooooooooboo
gooboooobooobooobooobbOoooboobbooobbOoooD
(HhoboooOopooobooobooboooboobobooobooobooo
gobooboboooooboobboboooooooboobboboooooooobobooo
(HyooobhoOonoooooboooooboooodobooooobogoaoon
gooooooo
() oooooOonoooboobooooooboooooobboboboboboooooo
gooooobobooobobooobooboon
qoooboobbbonooobbbbbbobbboooobo0o0oooooooooo
goobObb0oo0oo0oooooobbbooooooboobobooooooooboboDbooOoo
goboobDoooon
pooboooO0nooooooooboooooooooooooOo0oooOooboOon
gobooObDO0oO0oo0ooooooboobboboooooooboboboooooooobobobooooo
gooboooooboooooobooooon
2y jooioooooooooooooooboobobbbobobooooboooo
gobooObObOOo0ooooobobOboOob0ooooooboobobobOboooooooboboboooOoo
goo
3j)o0o0o0o0o00Onooooboobobobbobobo0o0oooooooooooooooo
gooboooo
so0000b0noooooboobobo0oooboboooooboobooDboo
gobobOob0ooooooobooboboooooooobobobooooooobobobooooo



ocooooo

s )o000000o0O0oooooooobobooooooboooooobooooon
ocooOdooO0oooO0O0ooO0ooUoo0ooO0oOooooDOoooooooooOoooooo
OoO00ooooooooOooooooon

200000000

gcooOooOooO0oO0oO0oOoO0OoU0OoU0DOoOoOOOOU0OOoOoDODOObOOoODOon
O000o000o0o0oooO0oOoo0oO00ooooooOooooooOooo

(HOooo0OOoooooooooboooboooobobboooobobobooooo
oooo0oooo0ooO0OoooUooO0OoooooOoooooooooDooooo

QQUOo0bOO0O0OoODoooooooooobobooooobDooOoooDbOoOooo
oooo0ooooooooooooooood

joo0oooooooon

OOo0ooooO0opoUOoooU0oOoOoOoOoUoooOoooUoDoOooO

(1)00000  0000000000000000000000000000
ocooO0ooO0ooooO00o00ooOoo0ooO0oooooOooooooooOogoooon
cooOooOooopoO0OooOooUooooO0oOoO0ooOooDOoOooooooOooOooOoooo
gcoooo0OoO0O0oOoOo0DoooOoOooOoOooOooOoooOoOoo

() ooohooOopoooooooooooooooooooboooooooo
oooOdooO0oO0ooOO0O0oO0OooooO0oO0oo0oooooOooooooooOoooon
o00O000o0Db000oooooooboooDn0 200 so000D0OO0DOODOO
oooOdooO0ooooO0O0o0Ooooo0ooO0oooooOoooooooOooOooOooOoo
ocooOdooO0oO0oDoDO0O00oO0oOoUoooOoO0Oo0OoO0oDO0oO0ooOOoOoOooOooOoOooOon
ooooooo

400000000

gOooOooO0o0oo0ooO0oU0ooU0oOooOooOoOoOoOoO0oDOoOOOObOODOD
ocOooOdooO0ooOooDO0000oo0oo0ooO0oOooooDoooooooooOooOooOoo
goooopoOooooooOoOoooooo

(1 OO0O00OO00o0OOODooDO0oo0oO0Oo0ooOo0ooOooooooooOoooDOon
ocooooO0ooopoO0O0oooOOo0o0ooO0oOo0ooooDOoooooooOooOooooOoo
ocooO0oO0O0o0oDOO000oO0oOo0oOoooOOo0oOoDoOoOooooooOooOoOooOon
ooooo0ooOo0oooOooOoOoO0ooO0ooOoOoDoOoooooOoooo

0000000000 00000000000 Hydrological System Theory &
Approach) 000 0000000000000 O0OCOOOOO0O0O0O0O0OOOOO0O0O0O0O
oooOdooO0oooDO00o0oOoOooo0ooO0oOo0ooooDOoooooooOooOooOoooo
copooooooo

(3000000000 00000 00ooooo

@oD00000Omoooo0o0oooooooooooooooo

(5 ) 000000 ooooooboboooooooooooooobooooooo
oooo



(60000000000000000000000000000000000000
0000D00000000000000000000000000000000000
0000D00000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000

(7> 0000000 000000000000000000000000000

000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000

(3) 000000ODN000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000

0000000000000 00000 (Hydrography) 00000000000
0000D00000000000000000000000000000000000
000000000000000000000000000000000000000
OC OO00O0O" (Geographical Hydrology 0 00 00000000000000000
ooooooon
1981 000000 ADDDDOODOOOD OODO00MDC 000000000
0'"000M00M000000M00MO00000000000000MmM O
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000D00000000000000000000000000000000000
0000000000000000000000000000000000000000
000D0000000000000000000000000000000000

00000000000000000000000000000000000000
0000D00000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000

(900000000 000000000000000000000000000
0000000000000000000000000000 2003000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000O0

(100000000000000002005000000000000000
000000000000000000000000000000000000000
0000000000000

00000000 ¢.H.0000000000000000000000000
000000000000000000000000000000000000000



gooboobobb0o0ooooooobbbbboooooooobbbboooooooon
goooboooboboboooooobbbbboooooooobDbDbbooooooo
goooboobooboooooooboo

(1H 000000 oob0oooooooobooooooooooooooooan
gooo

(000000 O0O0DODODOO00000DOODOO0O00000ODbOObOOo0Oo0ooOD
gooboobooboboooooooobobbboooooooobbbbooooooo
gooooboobboooooooobobbbbooooooooobbbboooooooon
goobobboooooooobbboOboooooooobbbboooooooo
gooooobbobbobOooobooboobbooo

sgoooooooooODbODbODbODbDbDbODbOO

goooooboobobobbbbboooooooooooobooboobbbboboooooo
goooboooooooon

(1) J0o0o0oOOoobobooooooooobbobooooooooobobon
goobooboboboboooooobbobboooooooobbbboboooooon
gboobobooOoooooooooo

Quoo0ooOoooooobooooboOobObObObOOoObObObObObObObObODbObOODO
gooboobobObO0oooooooobbbbbobooooooobbboboooooon
goooboobobobbboboooo

)y ooooOoooooobooboooooooobobooboobobooooooobo
goobobbooooooooobbbboooooooobbbobooooooon
gbobooooobobooooo

600000000

gooooobbobobbbbobooooooooooobooboobobobbbboobooo
goooooboboobooobboooobooooobooooboooon

(hHoooOooOoOnoooooooOobOoooooobooooooobOoooaon
goooboboooooooooobbboboooooooobobobboooooooon
oo

(pybboooOooooooobooobbooooooobobbobooooobooo
gooooboooooooobooboobbboooooobbbooooo0—_ob0Dboo
goooobobooooon

oo oooobooooooooooooooooooooooo
gboobooboooooboobooboobooon

()00 ooooboooooooboboooooooooooooon
goobooboobboooooooobbbbbooo*oooo” b0 0ogg” ooo
gobooboooooooo

(p)0o0oo0ooooooooobobooo0o0oooooobooboboo0oooooo
gooboobobbO0oooooooobbDbbbOoooooooobbbboobooooon
gooboobobbO0oooooooobbDbbboooooooobbbbooooooon



gooooooboooobobon
() 000D OoOoobbobboobooooobbbbobooooooobo
oo oogogog o

1.2 OO0O00

goobbooooboooobbooboobbooobbooobboooobooboooon
gooboobooooboooooboooboobooobbboooobbooonoobDboo
000000000000 DO00000oooOOo0oooO 40000

121 000DO0O0O0O0OO0ODOO0O 14000 O

goobbooooboobbbooobboooobooobbooooboooobo
ooooooooooooooboboobbbbobbobbooooooooo

goooooobooobboooboobboobooobbooboboobboog
oooooooooboboobobooooobobDb x2b00b000bDOO0DODOOOO® O
goo” oooooboobooboooboboooobboooooobbo* oo oo
goooooooboooobboooobb0ooboboo0o0bb00 400000000
Oo0DOo0oDoO0o0oo0O00O0o00 221~000 2070000000000 000O000020
00 12470 0000000000 000DOO0O0O0DO0OO0OODO" ODbO0O" 0DbDbOO0O
goobobooooobooooobooobobooboooob* oooob" ogoooboo
00o00oO0OoD 3000000000000 D000bLDbDO0ODbOo0O0DbODbDDbOo0ODbDO
goobooooooboooboboooobbooooo” ooooboogoboboobooo
000 ¢0000D0000DOODOOOOOOO 125200000000000000
goooo

122 000000 1400~19000 O

gobooooboobbboooboooooboooboboooooboboooobo
goobooooobooooobooobobooobbboooobbooboDboo
gobobboooooobbooooboooboboooooobbooooobboooobDbDboo
goooooooobbooooboooboboboooobbooooobbooooobDoo
goooooooooooooooooobbobooooobbooooboogoboobooo
gooooboooooooooobooboooboboobooooobbooooooogoboboooo
gooooboboooooooobbbooboooobboobooooooooDoobo

1663 DO0DODOODOODOOODODODODODO 1eg7 00DDODODOOOOO00O0OO0O
oo0oogro 000000 bobggs Jggooooooooooooo
gooboooobobobooooboboooboboooobbooooobbooonooDoDoo
ODM746 000000000000 DOO0O0ODOO0O0OOOOOODOO0ODODO0O0O0O0 1674
goobobobbooooobobooooooooobbboooo s Dooooonoo
00000 r7s b0oooOO0OO0OD0ODOO000001802 DOODDODOOOOOOOOODODOO



goooisse Do oooboooooobobboooobbbg 1851 ooooo
googobboooobooobooobobobbbobon0 ywooboooobobooo
gbboooooobobooobobooboobobooobobooooobobobo
gbobobooboooooooboboobooboboooboboobboobobobo
gobboogoboboooobobboooobboobbooobogoobo

1230000000000 1900~19500 O

b 2 0000000000000 00DDODOOOOOO0ODODOOOODDOOO
gboboboooobobooobobooboobobobooobobooooobobobo
gobooogooobobooobobooboobgobooboobobooboobbo
gboboboooobgoboooboboobooooboobobooooobobobo
g

1914~1924 D000 O0O0OO0ODO0O0OO0O0DOO0O0bOO0o0bDOoboooobOooboOoon
gogbobobbbooogooobbboooooooboboboooobobbbooo
gooodaobilode~i9si oo ooooooooooboooobooooooooo
gboobogbobobobgobooboobobobboboboobbobobooobo
gboobobobobbobgobooboobobooobbobobbobobooobo
gbooboboobobgobooboboboboboboboobobobooobo
gboooobobbobobobooobbboobooboboooboboboobo
bbb ooooobobbboooooobbooobooooooon
gbooboboboboboboobobobooooboboobobobooobo
gbobogobobobobbobgoboboobobooooboboobobobobooobo
ggoooooobobbobbbbbb

124 00000 @o0OO so0000O

200 5000000000000 0O000D0OODODOOODOOOODDOOOO
goobboooooobobboooooboboooooboooooobbooooooboooonon
goobobbooooboboboooboboboooobbbooooobbooooboogoobobo
goobooooobboooooobobooboobboooooboooooobooogonn

13 Joooouboooobgoga

131 00000o00od

1.0o00

gooobbooooobooooooobbooooobboooooboboooooooDo
gooobboooobobboooboboooobboooooboboooooooooon
goobobboooooboboboooboboooobbboooooboobooboooooon
goboooboooooobbboooooobooo



2000

gbobooboogobgogbobobbooobbobbobobooboooobao
500m¥s)000000000000000000000O0OND0OO0D0OOONOOOOO
goobbobobobooboboboboboboboobobobobooboboboon
gooogbon

3o00n

gbooboboobobgogooobobobooboboboooboboobo
gbobdoobobobooboboboboboboboobobobooboboboon
goboooobooboo* o> o0 goboobo*oo>o* 0o booboo
gbobbooobobooboobo*bor b bo»oboboboboooobooboon
gobbooooboboooboooobobobooob

4000

O0o00o0oo0oU0oU0ooDOooD 200 goUOO0O0O0OD0ODOOOOOOOOO
gbobobobobobooboboboobobobobbobobooboboboon
gbobdooboboboobobobooboboboobobobobooboboboon
gbobbooobobooboboboobobobooobobobobboboon
gobbobooboooobboobboobobbooobo

5.000

gbooboboobobogoobobobobooboboboooboboobo
goobboobobobooboboboooobobobobobobooboboboon
gbobobobobobooboboboobobobobobobobooboboboon
gbobboooboboobobobooboboboobobobooboboboon
gbobbobobobooboboboobobobobobobobobooboon
-0 -0000 000000 00000 bobbobooooboboboooooooo
gbobobgoboboboobobobooboboboobobobobooobooboon
gbobbobobobooboboboobobobooboboboooboobon

gboobogobgbobobgo

6.0 00

gboobobooboogoooboboboobbobooooboboobo
goboobobobobobooooboboobobobobooboboboooo
gogoobobbbobbooooogoon

7.000

gbogobobooboboboobgobooobbgoooobobgooooogo
gbobbgobobobooboboboooobobooboboboobooboon
goboobobobobobooboboboobobobobboboboboobo
gbobooogo

O

O

O

132000000000
gobooboooooboboooooboooobboooobbooobobboonoo



gobbobooooooboboooooobooooooobooooobbooooobboo
ooooooooooobooooooooo0o o DOO0O0OO0OO0OmmOoOooOoOoon
gobooboooooobobboooooboobobooobobobooooobboooobboo
gobobbooooooboboobooooooboooooboboooooboboooooboboDbo
goooooonDoo

gooboboboooooboooooobobooooobobboooboboobbooooobo
goooobbobbooooooooboboobobooooo

100g0oooboooo

gooboboooobooooooobooooobobooooobobbooobooogoobn
gogoooooooobooooobooooooooboooobobooooobn

(nH O0ooboOopooooboobboboboooobbobbooooonoo
gobbboooooobobooooooboooooobobooooobboooooboDbo
oo B g o

() bobboonobodoboobooobobooboooobbooboboonDo
gobbboooooobboooooobooooooboooooboboooobbDbDbo
goboobooobboobbooooboboo

) ouboobOogpooooboboboooooobboobobobooooboobo
gobboboooooboboooooobobooobobobooooobbooooobobDbo
gobooooboooobboobbobood

0000000000000

goobobooooboobobooooobobooooobooboooooboboboooboooogoobn
gobobboooooobobboooooobooooooobooooobobooooobobDbo
goo

1.4 UO0oooogg

gooboboooooboooooobooooooboobooooobobooobooooobn
gobooboooooooobobooooboboooooooobboooooboobooboooo
ugboooooogano)y,

141 DO00OO0o0oOoooooo

ooooooobobooobooobooboboboboobooboo «38s"0 00
gopoobooobboboooobbooooobon

142 000000
goooooooooobobboooooobobo
143 000000000000

b —-ooobooooobboooooobboooooobboooobobboooo
gooboboboooobboooooooboboonooooobobooooooboobonDo



gobobooooobobooobooobboooooobbboobobooobooboooon

144 UDODOODODOOOODOOO

gobooobooooooooobbboooobobooobooooobbboooooboon
oobobo0ooboooboooobon

145 000000000000

000000000 30000000000000 00 (Environmental integrity)[] [
0 O 0 Economic efficiencyll O 0 [0 Equity) 0 0 0000000000000 OOOO
gooooooboobobooooooooooobobobbbooooooooboooboooo
gooboobooboobobooooooooooobobobobboooooooooooboooo
gbobooooboboobooboooboooobboboboooooboooobn

1.5 oo

goobobooooboobooooooobooooobobooooobobobooobooobobon
goooooboooooboboboobobobobooo

150 00ogoooooooooo

goooobooooboboooooboboooobboboboobobono
gooobooobobbbooboboooobboboooooboooooboooooobn
goooo

1L.ggooooooobon

(nHyoooboooboooooboboooooboboobobooooooboobooboo
goodbooooooooooooobooooobobbooDo

() boobooboobbobooooobbobooooooboobooboo
gopooobooooobooon

20000000000

(Hhoobobooobooobobobooooobbooboboooooobooobooboo
goobboobooobooooobon

(»obooboobooobobobooooobbooboboooooboooboboo
goooobo

) booboobooooboobooooobboobobooboooooobooboo
goboooooooobobooooobn

3noooaooo

goooooboooboobooobobobobooobooo

(hooooooooooooobobooobobobboboooooooo

(po0boooboooobobooooobbobboooobobooboooo
goooboooobboooboboooobbbooboobbooooobooooobn
ogoooooo



@gUbDbooooooobobboooobobobboooonoo
400000000
oo ooLoo o

152 0O0000oooo

goboboboooooooobbboooooooboon

j.ogaoooo

gobbboooooobboooboooboboooobobooboboooboboooooobooDn
goobooooooobboooobobobooooobobobooobbboooooobobn
gooboooooobbooooooboobobooobbboboooobboooooobbo
gooobobooooooboboooooobboboooobobbobooobbboooooobbo
goboboooooboobooon

2000000000

gobobbooooooboboooboooboboooooboboobobooobobooooobobn
gobooooobooooo

0X(¢oOoooooo ,000000 ,000000

F,(x, xy = x,0t t, . t,C=PX(t,0< x, X(t,L<x, - X(,05x,] 0 1—10
OF (X),X5, X, 5t by, 1
fn(xl»xz""’xn;tl’tz""stn)= n( 12742 n*t13%2 n) 0 1—2)
0x,0x, ---0x,,

3000000000
ooooooooOooboobooobobboboboboobbboobooon
(L oooooOO m,(ry ODDOODODO0DDODOODDOOODOODOOOOOOO0O (OO0

000
m, (1) = E[X ()] = I.xf(x,t)dt 0 1—30
() 0000 px¢) 0000000000000 m(O00000

DX(®)= EX(®)-m, 0 = [ix())=m, O f(x)dx 0 1-4)

ooooodoono pxwoOOoooooooooooood O'X(t)=,/DX(t)o

(3) D0ooooo cov,,t,) 00DODO0DODODO0DDODO0OODO0O0O0 4000
oooo
COV(t.1,) = E{[X (1)) - m ()DI[X () - m,(,)])

= ‘H.[xl —m(t))][x, —m(ty))f5 (%), x558,8,)dx X, 0 1—50

—oo—s0

bOooood pe,,0 0000000000000 DOO0O0O0OOOOOO0O0O0



000000000, 000000
COV(t,,t,)
o(t)o(t,)

4000000
000000 X(@OO0000 40 400 n00000000 F,(x,%, . %,38 0
1,) = F, (XX Xpitertens tey) 00 0 X(@OOD0DDDDO00000000O0O
oooo
0100000000000
Hoooo

oo oo

EIXO)= [xifGot)dn =[x, f(x0)dey = m, (%0 717
ooooooooooooooooooood mey=m, OOO0O0O
2000

DIX ()] = f(xl—mx)f(x,,)dxl = o2 (B¥) 0 1—80

D0000000000000000000 m()=m 0000000000
00000000000
DO0O0O
covin,nl= | I(xl —m )ty —m,) f, (%), 4y, T)dx,dx, = COV(7) (1—-9)
00000
P, t,0= p(70 01—-10)
D0000000000000000000000000 7=¢,-4000
(2)000000000
OOODO X0 O F, (x.xp X, 38 b ) = F (. Xg0 X 3 by s g T
0 X¢OODDODOOOO00D0O0O000000000000000000000000
0 x¢ODOOODOOO0O0000000000000
00000000 00000000000000000000000000000
D00000000000000000000000000000000000000
D00000000000000000
s000000000000
00000000 00000000000000000000000000000
D00000000000000000000000000000000000000
D00D000000000000000000000000000000000000
afsfsfafsfafals
D000000000000000000000000000000000000



oboooboobooboooon
153 0000000000000

.000000o00

000000000X@=000 AWOODO POHOODD BH+000 R@.

(D O0D0DODO0O0000000D00000O0000000000000ON00on
000000000000 0000000D00000000000000000000
00000000 Kendal0ODODODDOOODODDODDOODOO

() 0000000000000 ApD0O00D0000 Xn-Apd0000000
0000000000000000000

(300000000000000000000000000000000000
0000000000 0000D0000000000000000000000000
000000000000000000000

4000000000000000000000000000000000
XO)-AQ)-P@)-BD 00000000 RpOODODOOD $pOOO000 ANpODOD
RO=S0+N(DOO0DO000000000000000000000000000000
0000000000000000000D000000000

200000000000

00D0D0000D000000000 % 00000000000000000000
0000000000000000000000000

n—k . _
Z(Xr —X)(Xkﬂ -X)
7, =2 01—110

i(x, -X)’
=1

ooooooooooo y(x,yyOODODODOoooo x,. y0ooooooon
oooobooooooobobobooooobDb (rOODbOo000ObObOOoon

2 (X, = X)W, ~ 1)
¥ (X,Y)=—"= 0 1—120

1/2
DX, =X (¥, -7)
t=1 t=1

30000000000

0000000000000000000000000000007(0, j00000
00000000000000000000000000000000000

0000000000000000000000000000000000000
0000000000000000000000000000000

() 000O00o00o0

Oof0, 100000000000000000000000000000 [0, 1]



000000000000 0000000000000000000

1) 0000000000000 000000000000000000

2) 000000000000 00000000000000000000000
000000000000 000000000000000000000000000
00O

31 00000000000000000000000000000000000
000000000000 000000000000000000000000000
ooooo

00000000000 000000

Xpay =A%, +c(modM). n=0,12, - 0 1—130

000000 AD000OMOOODDOO00O0D000000O0¢. 4000 MOO

00000000 x,,0 &, +¢0 MOOOODOOOOO x,, 0 &, +c00 MOOOD

n+l

%=%EDDKLUDDDDDDDDCAMDD%M=bNmMUHn=mlmDD

00000000000000000000 4. MOOOODOOOOOOOOOOO
00000000000000000000
[00 Ox=1. 4=7, M=10°0000
Mg =Tx1=7: x,=7 O u, =7/1000=0.007:
A, =Tx7=490 x, =490 u, =49/1 000=0.049;
Ax, =7x49=343 0 x, =343 0 u, =343/1 000=0.343;
Axy =7x343=2401 O x, =4010 u, = 401/1 000=0.4010
Ax, =7x401=2807; x,=807; u,=807/1000=0.4010
000000000000
(200000000000000
00000000000000000000000000000000
10000
0000000000000000

& =y-2Inu, cos2mu,; &, =\-2lnu, sin2m, 0 1—14)

0O00¢ . &,000000000000 NO, DOOD &, w,000000000
00 ¢ 000000000000 X,.
X,=X+0¢, 0 1—150

000 x0 gO000O x,ooooooooo

200004000
goooooboonoad leEIDDEID



’12 < n

= [-= u, ——|; =12, o 1—16)
ft n[; tk 2J

000 n=12,

@BOoOoooobobooooboobooooo
OO0OoDO0oO0 xoodoooooooood y=n(X-oUOOOooooaooo
Uooodn yOOOUOO Xx=exp(¥)+aOOOOOOO XOOOOOOOOOOOo

ubd x. v s UOO0OobOonoobOOonOOon

1/3 1/3
[ +ac, Jci+a-c, S

2 2

a=f{1~§3) 0 1—180

oy =yIn(+7%) 01—19)

?:m(?—a)—%m(lmz) 0 1—-20)

(4000 PIOOOOOO0OOO
D000 WHOODODOODDODODOODOODO0O0000 000000 Moo
D e000000

2
®, =2 [1+Cs§‘ -&J-i 01—210

000 GU00®, 000000 X0 cvOD0 X, =X+0®, =X(1+Cvd, [0 000
oMO00000000 x,,
15400000000

1.0000
(1) 00000 ARpO

X, =p+o (X, —~W+0,(X,, ~ )+ +9,(X,_, - ) +¢, (1—22)
pgooodoouooun (000 x, 0000000 pOO0OO0O0O X,

X, 5o X'_pDDDDDDDtDDDDDDgMDDg

t

Ee, =0; Dg, =0): E(g,;))=0, (k#j) 01—230

oobpuboboooooobd ¢. @, = @, 000000



(2> 000000 MA(g

X,=p+a, -6, -6, -8.¢ 0 1-—24)

q71-q

obbgUboobobooobon 6. 6, - 6000000
oobbbooooboboon (000 Xx,000000000 (000 g+1 000

DO0€. €, &, * £,00000

(3 000000000 ARMAQ, q)

X =u+o(X, -+, (X, _lu)+“'+¢’p(xt-p -4

+£t —918,_1 —026’_2 —"'_qul_q u ]_25D

000p. 0000000 DD00OO
20000
(1) 00000 AREUOOOOD p000000000,,000

p 000000 kODDOOp000000000M kOOOOM |g|<ce®.

OO0 cso0. §>0000 limp,=00000000000000
k—yec

0, 0000 k>pO0 ¢, =000 k=pOO @, 0.
() 000000 MAQODOOOD p 000000000 ,,000
(3) 000000000 ARMA(p, U 00000 p 000000000 4,000
30000000000
(VO0DD000000000000000 pMOI0000 ¢, 0000000
0000000000000000000000000 p0 ¢,0000000000
0000000000000000
(200000000000000000000000000000000000
00000DD00000000
300000000000000000000000000000000 [ Akaike)
000 ARMA(p . @00 pO g0 AIC 00O
AlCO000D0D00O

AIC (p,q)=nn(G2) +2p +q) 0 1—26)

00000000000 ¢2000000000 ARPM OO p=0. MA(g) 000

g=0U0 AlcO0O00000O00O000O0O0DO0O0O0OODOO0



(4) 000000 000000000000DO0 ¢, (eg0U00000DO00O0O0O0

m
000000000 Xx,00 000000 Q0=n) 4, n00000000 ()0
k=1

000 g0 k000000000000 @qUO0O0O0MK-p—g) 0000 200 0<
1 P9 a

x200¢0000DO

() D00ooooO0oOnoooooobooboooooooooboobooobooon
ooooobobOobooooooobboooooobbbooooobbDbbOboOoooon
ooooobooOobOooooooobobobooooobbbboooobDbbbOboooooo
ooooboooboboboooooooobooboooo

155 0000000

oooooOobOoO0oobOoooboobobobObObobOooooooboboboboboOoooooo
ooooobobobooooooobboooooobbbooooooobbbOboooooo
oobooobobOooooooobobooooooobbbooooobobbObooooon
oobooobobooooooobboooooobbboooooobobbObooooon
ooooooooooooo

oooooObOo0o0oo0oooooboobobObboboooooooobobobobooooooo
oooooooon

oooooObOo0o0oooooobooboobObooooooooboboobboOoOoooon
oooooooboobooboooooobooboooo

1oooo

oooooooooboooo

Xl.T =@ +¢’1,7Xx,r—1 +E& 3 7=12,---,12 U1-270

D00:0000x,, 00,00 :0000000¢,,. ¢,0000 007000
O0¢,00,00 ;00000000

20000
(0o O
P 1 n
X,=;ZX,,,; 7=12,-,12 0 1—280
t=1
(2) 00 g2
1 < —
Pe——Y (X, -X): =122 0 1—29)



