
A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

A^�mS�©Û

�§0�

ÌùP�µRaR

���ÄuoÀºP���?U

2017c¢GÆÏ



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�§0�

I ïÄ÷�mP¹�êâ"

I Ì��éS��'5"

I Ì�¦^��Ý!Ý
$�"

I �^�Ü©�Ä:�¼©Û!EC¼ê"

I k2�A^���§Ì�´�Ä:"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�§0�

I ïÄ÷�mP¹�êâ"

I Ì��éS��'5"

I Ì�¦^��Ý!Ý
$�"

I �^�Ü©�Ä:�¼©Û!EC¼ê"

I k2�A^���§Ì�´�Ä:"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�§0�

I ïÄ÷�mP¹�êâ"

I Ì��éS��'5"

I Ì�¦^��Ý!Ý
$�"

I �^�Ü©�Ä:�¼©Û!EC¼ê"

I k2�A^���§Ì�´�Ä:"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�§0�

I ïÄ÷�mP¹�êâ"

I Ì��éS��'5"

I Ì�¦^��Ý!Ý
$�"

I �^�Ü©�Ä:�¼©Û!EC¼ê"

I k2�A^���§Ì�´�Ä:"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�§0�

I ïÄ÷�mP¹�êâ"

I Ì��éS��'5"

I Ì�¦^��Ý!Ý
$�"

I �^�Ü©�Ä:�¼©Û!EC¼ê"

I k2�A^���§Ì�´�Ä:"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�©Û�A^+�

I ²L�7K§'X÷*²LêâS�!y d�!�
ê�"

I ó§§'XÅ��Ä!Ã�>&Ò!Ñª&Ò"

I �ÆïÄ§'X�¥í§!<N)n!Æ!zÆ�A
�mS��"

I �¬§ïÄÅc!Å�P¹�êâ§X�Ï6þ!3
4§ÝCz�"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�©Û�A^+�

I ²L�7K§'X÷*²LêâS�!y d�!�
ê�"

I ó§§'XÅ��Ä!Ã�>&Ò!Ñª&Ò"

I �ÆïÄ§'X�¥í§!<N)n!Æ!zÆ�A
�mS��"

I �¬§ïÄÅc!Å�P¹�êâ§X�Ï6þ!3
4§ÝCz�"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�©Û�A^+�

I ²L�7K§'X÷*²LêâS�!y d�!�
ê�"

I ó§§'XÅ��Ä!Ã�>&Ò!Ñª&Ò"

I �ÆïÄ§'X�¥í§!<N)n!Æ!zÆ�A
�mS��"

I �¬§ïÄÅc!Å�P¹�êâ§X�Ï6þ!3
4§ÝCz�"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�©Û�A^+�

I ²L�7K§'X÷*²LêâS�!y d�!�
ê�"

I ó§§'XÅ��Ä!Ã�>&Ò!Ñª&Ò"

I �ÆïÄ§'X�¥í§!<N)n!Æ!zÆ�A
�mS��"

I �¬§ïÄÅc!Å�P¹�êâ§X�Ï6þ!3
4§ÝCz�"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

{IÊ�úiISÀ�<ê

Time

P
as

se
ng

er
s 

(1
00

0'
s)

1950 1952 1954 1956 1958 1960

10
0

20
0

30
0

40
0

50
0

60
0



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

{I Ï²1996-2006c���Ç

Monthly

Time

un
em

pl
oy

ed
 (

%
)

1996 1998 2000 2002 2004 2006

3
4

5
6

Annually

Time

un
em

pl
oy

ed
 (

%
)

1996 1998 2000 2002 2004

3.
5

4.
0

4.
5

5.
0



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

1856-2005c�¥²þ§Ý£�1961-1990c²
þ§Ý�¤

Time

M
on

th
ly

 M
ea

n 
Te

m
pe

ra
tu

re

1900 1950 2000

−
1.

0
0.

0
0.

5

Time

A
nn

ua
lly

 M
ea

n 
Te

m
pe

ra
tu

re

1900 1950 2000

−
0.

4
0.

0
0.

4



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

kþ,ª³º

Time

V
al

ue

0 20 40 60 80 100 120 140

−
5

0
5



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

kþ,ª³º

Time

V
al

ue

0 200 400 600 800 1000

−
10

−
5

0
5

10



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

e�|æ1958-1990cm|�å!�Ë�þ9
u>þ

20
00

60
00

10
00

0
14

00
0

E
le

c.
ts

10
0

15
0

20
0

B
ee

r.t
s

20
00

40
00

60
00

80
00

1960 1965 1970 1975 1980 1985 1990

C
ho

c.
ts

Time

Chocolate, Beer, and Electricity Production: 1958−1990



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�'6=ÏJ

Time

A
ir 

pa
ss

en
ge

rs
 / 

10
00

's

1958.0 1958.5 1959.0 1959.5 1960.0 1960.5 1961.0

30
0

40
0

50
0

60
0

Time

E
le

ct
ric

ity
 p

ro
du

ct
io

n 
/ M

kW
h

1958.0 1958.5 1959.0 1959.5 1960.0 1960.5 1961.0

16
00

20
00

●
●

●
●

●
●

●

●
●

●

● ●
●●

●
●

●

●
●

●

●●

●
●

●
●

●
●

●
●

●●

●
●

●

●

300 350 400 450 500 550 600

16
00

20
00

Air passengers / 1000's

E
le

ct
ric

ity
 p

ro
du

ct
io

n 
/ M

W
h



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�½Â

I �mS�½Â: U�m^Sü���ÅCþS�"

I *ÿ��: �mS���ÅCþ�*ÿ��"�½´
k�õ�"

I �g¢y(�^;�): �mS���|¢S*ÿ"

I �mS�©Û�?Ö: êâï�§)º!��½ý
�"

I PÒ: {Xt}, {xt}, X (t), x(t).



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�½Â

I �mS�½Â: U�m^Sü���ÅCþS�"

I *ÿ��: �mS���ÅCþ�*ÿ��"�½´
k�õ�"

I �g¢y(�^;�): �mS���|¢S*ÿ"

I �mS�©Û�?Ö: êâï�§)º!��½ý
�"

I PÒ: {Xt}, {xt}, X (t), x(t).



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�½Â

I �mS�½Â: U�m^Sü���ÅCþS�"

I *ÿ��: �mS���ÅCþ�*ÿ��"�½´
k�õ�"

I �g¢y(�^;�): �mS���|¢S*ÿ"

I �mS�©Û�?Ö: êâï�§)º!��½ý
�"

I PÒ: {Xt}, {xt}, X (t), x(t).



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�½Â

I �mS�½Â: U�m^Sü���ÅCþS�"

I *ÿ��: �mS���ÅCþ�*ÿ��"�½´
k�õ�"

I �g¢y(�^;�): �mS���|¢S*ÿ"

I �mS�©Û�?Ö: êâï�§)º!��½ý
�"

I PÒ: {Xt}, {xt}, X (t), x(t).



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS�½Â

I �mS�½Â: U�m^Sü���ÅCþS�"

I *ÿ��: �mS���ÅCþ�*ÿ��"�½´
k�õ�"

I �g¢y(�^;�): �mS���|¢S*ÿ"

I �mS�©Û�?Ö: êâï�§)º!��½ý
�"

I PÒ: {Xt}, {xt}, X (t), x(t).



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS��©)

I

Xt = Tt + St + Rt , t = 1, 2, . . .

I ª³�!G!�!�Å�

I ©)

I ü±ÏG!�: S(t + s) = S(t), ∀t. �I
�S1, . . . ,Ss���

s∑
j=1

Sj = 0

I �Å�: ��ERt = 0,∀t"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS��©)

I

Xt = Tt + St + Rt , t = 1, 2, . . .

I ª³�!G!�!�Å�

I ©)

I ü±ÏG!�: S(t + s) = S(t), ∀t. �I
�S1, . . . ,Ss���

s∑
j=1

Sj = 0

I �Å�: ��ERt = 0, ∀t"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS��©)

I

Xt = Tt + St + Rt , t = 1, 2, . . .

I ª³�!G!�!�Å�

I ©)

I ü±ÏG!�: S(t + s) = S(t), ∀t. �I
�S1, . . . ,Ss���

s∑
j=1

Sj = 0

I �Å�: ��ERt = 0, ∀t"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS��©)

I

Xt = Tt + St + Rt , t = 1, 2, . . .

I ª³�!G!�!�Å�

I ©)

I ü±ÏG!�: S(t + s) = S(t), ∀t. �I
�S1, . . . ,Ss���

s∑
j=1

Sj = 0

I �Å�: ��ERt = 0, ∀t"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

�mS��©)

I

Xt = Tt + St + Rt , t = 1, 2, . . .

I ª³�!G!�!�Å�

I ©)

I ü±ÏG!�: S(t + s) = S(t), ∀t. �I
�S1, . . . ,Ss���

s∑
j=1

Sj = 0

I �Å�: ��ERt = 0, ∀t"



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

~f: Ø¬^u�ÑGÝ�

c 1GÝ 2 GÝ 3 GÝ 4 GÝ c²þ

1991 6878.4 5343.7 4847.9 6421.9 5873.0
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G²þ 7058.1 5649.3 4909.6 6597.7
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ˆ̂Tt"

I G!��O��±���\�.^åCþL«(5¿�
�¯K)"

I ^T̂t + Ŝt[Ü½ý�yt"
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I ^T̂t + Ŝt[Ü½ý�yt"

I ��±ïáª³!G!�!�Å��G��m�."

I ü«: atsa01.r::demo.coal().



A^�mS�©Û
�§0�

ÌùP�µRaR

���ÄuoÀº
P���?U

�mS��©)

�mS�Vg

�mS��©)

�mS�Ú�ÅL§

©)�{

I �Oª³{T̂t}�§Xt − T̂tÌ�dG!�Ú�Å�|
¤§G!��±^Xt − T̂t z�G!²þ��¶

I ª³�O�^:
I zc²þ¶
I �5£8[Ü��¶
I �g­�£8¶
I wÄ²þ�O¶
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