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Neparametrický model – vyhlazováńı
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Opakovaná mě̌reńı
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Canadian Weather

Počaśı v Kanadě

• ročńı srážky a teploty v Kanadě

• pr̊uměrné denńı hodnoty za obdob́ı 1960 – 1994

• mě̌reno v 35 r̊uzných lokalitách
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Canadian Weather

Funkcionálńı analýza hlavńıch komponent – FPCA

• každá ǩrivka je reprezentována konečným počtem
”
jiných“ ǩrivek

•
”
jiné“ ǩrivky se nazývaj́ı komponenty

• kolik komponent?
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Canadian Weather

−40

−20

0

20

0 100 200 300

Days

R
ec

on
st

ru
ct

ed
 C

ur
ve

s

place

Arvida

Bagottville

Calgary

Dawson

Edmonton

Fredericton

Halifax

Charlottvl

Churchill

Inuvik

Iqaluit

Kamloops

London

Montreal

Ottawa

Pr. Albert

Pr. George

Pr. Rupert

Quebec

Regina

Resolute

Sherbrooke

Scheffervll

St. Johns

Sydney

The Pas

Thunder Bay

Toronto

Uranium City

Vancouver

Victoria

Whitehorse

Winnipeg

Yarmouth

Yellowknife

Rekonstrukce – 1 hlavńı komponenta
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Canadian Weather

Intercept Slope
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Nondurable Goods Index

Index cen zbož́ı krátkodobé spoťreby v USA (1919 – 2000)

• produkty, které se opoťreb́ı (vyčerpaj́ı) do 2 let (potraviny, tabák,
oblečeńı, paṕırové výrobky, služby, pohonné hmoty, atd.)

• v indexu se odráž́ı ekonomika každodenńıho života

• exponenciálńı r̊ust v minulém stolet́ı

• patrná sezónńı složka (nap̌r. zahrnuje vánočńı dárky, začátek školńıho
roku – nové šaty, prázdniny – dovolené)

• zaj́ımavé sledovat vývoj indexu v
”
normálńıch“ časech a v době krize
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Nondurable Goods Index

• exponenciálńı r̊ust, roste i volatilita

• logaritmická transformace → lineárńı r̊ust s indexem 1,6 %

• 1960 – 1975
”
baby boom“
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Nondurable Goods Index
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Nondurable Goods Index
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Nondurable Goods Index

Fázový diagram (phase – plane plot)

• 1. derivace – rychlost r̊ustu (velocity)

• 2. derivace – moment zrychleńı (acceleration)

• Př. sin(2πt) – harmonický proces, pružina osciluj́ıćı mezi dvěma stavy
(potenciálńı, kinetický)

• kinetická energie – výrobńı proces v plném proudu a množstv́ı
vyprodukovaných výrobk̊u

• potenciálńı energie – volný kapitál, lidské zdroje, suroviny a ostatńı
zdroje, které jsou aktuálně dostupné pro r̊ust ekonomiky
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Nondurable Goods Index
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Nondurable Goods Index

V diagramu sledujeme:

• podstatné cykly

• poloměr cyklu

• horizontálńı polohu sťredu

• vertikálńı polohu sťredu

• změny tvaru v čase
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Nondurable Goods Index
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Nondurable Goods Index
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Nondurable Goods Index
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Nondurable Goods Index
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Nondurable Goods Index
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Jan Koláček (ÚMS) Analýza funkcionálńıch dat Brno 2018 51 / 67



Auditory EPI

Neuronová aktivita p̌ri výskytu tinnitu

• mě̌reńı sluchově evokovaného potenciálu EPI na kryse p̌ri r̊uzných
intenzitách zvuku

• 19 intenzit zvuku: -15 dB, -10 dB, . . . , 70 dB, 75 dB

• 4 typy zvuku: tóny 1 kHz, 10 kHz, 16 kHz a
”
click“ (směs)

• 79 mě̌reńı každý den

• 6 kontrolńıch dńı (con)

• 8 dńı po aplikaci salycilátu sodného (SS)

Zdroj: Department of Biological Science and Technology, National Chiao
Tung University, Hsinchu, Taiwan
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Auditory EPI

-15 -10   -5    0     5   10  15   20  25   30  35  40   45  50   55  60   65  70  75
0

40

80

120

160

Con SS

Stimulus level (dB SPL)

A
m

p
lit

u
d

e
 (

a
.u

.)

-0.4                 -0.2                    0                   0.2                  0.4                  0.6 

400

200

-200

-400

0

-0.4                 -0.2                    0                   0.2                  0.4                  0.6 

-0.4                 -0.2                    0                   0.2                  0.4                  0.6 

400

-400

0

400

-400

0

400

0
400

0

A
m

p
lit

u
d

e
 (

a
.u

.)

E
P

I 
(a

.u
.)

Peri-stimulus Time (sec)
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Auditory EPI
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Auditory EPI
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Auditory EPI
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Auditory EPI
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Auditory EPI
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Auditory EPI
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Auditory EPI

●

●
●

● ●

0.5

0.6

0.7

0.8

0.9

1.0

1 2 3 4 5
number of PCs

cu
m

ul
at

iv
e 

pr
op

or
tio

n 
of

 v
ar

ia
nc

e

Pod́ıl komponent na vysvětleńı rozptylu
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Auditory EPI
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Auditory EPI
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Auditory EPI
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Auditory EPI
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