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Prophet
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LY MSE. PyStanD > XA h—JLICIFCEEBDOO /A SHRERI LITE

# To installing to mac, use:

# conda-forge: conda install -c conda-forge fbprophet
# For Google Colab.

# !pip install fbprophet

%matplotlib 1inline

import logging
logging.getlLogger (' fbprophet').setLevel(logging.ERROR)
import warnings

warnings.filterwarnings("ignore")

EARWIMELS

Prophet& Python SO U TES AL, #itmFE) w4 —scikit learn&RE U
T3»D. ProphetISAZER U, fitAV Y RTEBZITL. TDE TpredictX
Vv RTFRZET D,

BlEUTI AR TY MR—ILT L —FDPayton Manning®Wiki7 otz X D>
— 2D,

import pandas as pd
from fbprophet {import Prophet
df = pd.read_csv('../examples/example_wp_log_peyton_manning.cs

v')

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 1/46
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df.head()

ds y
0 2007-12-10 9.590761
1 2007-12-11 8.519590
2 2007-12-12 8.183677
3 2007-12-13 8.072467
4 2007-12-14 7.893572

ProphetETILDA 2RI AZERKL, fitXAVwY RTEE (J\SA—-SDERE{L)
175, fitAVY RICEI DL, ETHEKRULIEST—FIL—ALATHD. COEE. ds
FICEMS (F2) 2=, yIICFRUEVWEIEZ ANTH K HENRD D,

m = Prophet()
m.fit(df)

Prophet.make_future_dataframe CHREDFAZRIT—F I L —LZERT D,
BEMETE. (FRATAHWZ) BEDORAIESD.
ZZTld. 141 (365H7) FTFRIITDZELICTD,

future = m.make_future_dataframe(periods=365)

future.tail()

ds
3265 2017-01-15
3266 2017-01-16
3267 2017-01-17
3268 2017-01-18
3269 2017-01-19

future.head()

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 2/46
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df.tail()

2900
2901
2902
2903
2904

ds

2016-01-16
2016-01-17
2016-01-18
2016-01-19
2016-01-20

Prophet

ds

2007-12-10
2007-12-11
2007-12-12
2007-12-13
2007-12-14

y
7.817223

9.273878
10.333775
9.125871
8.891374

predict AVw RICFRUZWRESATIET —F I —Afuture ZEI &, Fill
Bx AN —5 I L —IsforecastZiRY, CDFT—FTIL—AlE. FEUBEyhatD
(. FRIDIEREDBRZSATCOINZSD . UTTIE, FhfEyhatDAt(C, FHI
DB ETEE (yhat_lower &yhat_upper) ZFRRULTULNDB.

forecast

forecast[['ds',

3265
3266
3267
3268
3269

matplotlibZFAU\ZHE (L, plotXYw RTITS.

ds

2017-01-15
2017-01-16
2017-01-17
2017-01-18
2017-01-19

'vhat',

m.predict(future)

'vhat_lower',

yhat

8.206497
8.531523
8.318930
8.151543
8.163477

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true

yhat_lower
7.512857
7.833361
7.607596
7.427181
7.446479

'vhat_upper']].tail()

yhat_upper
8.937173
9.303012
9.024422
8.887910
8.869469
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figl = m.plot(forecast)
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ds

FAE—RHMEIBEES)ILEBWTITOND. CniE, tEmEE), ZEEE), 1>~
[BIHRIREDFRARRFDINE U TFUAZITDIHECHD. RAFI ECTFRIEDHEE %
73I(CIX, plot_.componentsXYVw RZFHD. BIETE, UTDLSIC, EHMSIAE
(CHEMZE), BROEFEZE), FEROFEMEEBNEEIND. F/z, ERAZEDE
(—&L) (2%, FRORESHFRNREIND. EEHEEFDREEHFZEFDHEICDU
Tl&E, #&h9 3.

fig2 = m.plot_components(forecast)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 4/46
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8.0 1
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weekly
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0.5 1

0.0 1
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MEEZRNIC, LA\ EHEREN TEDENARE, Ploty>ISUZRBNTE
BTENTES.

from fbprophet.plot +import plot_plotly

import plotly.offline as py

py.init_notebook_mode ()

fig = plot_plotly(m, forecast) # This returns a plotly Figure

py.iplot(fig)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 5/46
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O A7+ W OMSRICK D FHE|

Prophet(C LD FRIDBFEEIRAZETIL THDN. O A5+ v IR ZRAND
EETED. INICELDT, LRYPTFRICENET DRERIIFT—FDFRZITSZEN
TE2.

df = pd.read_csv('../examples/example_wp_log_R.csv')
ERRZMRET BD2HIC(E. capFIIC ERIE (BF=(capacity)DB&Tcap) Z AT B,
df['cap'] = 8.5

COfE (BE) (HMT(7—F) JECHEULRITNERSRN.

IRWT, Bl#growthZlogisticlCERE L CProphetET)LEERK T DE. OS5

« W IRIR(CEHT([EDHZITD.

m = Prophet(growth="logistic")
m.fit(df)

FRAZITOEWERN BEDBRZED) 2RI T —YIL—LZEKL, BEER
ETD.

future = m.make_future_dataframe(periods=1826)
future['cap'] = 8.5

fcst = m.predict(future)

fig = m.plot(fcst)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 6/46
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T T T T T T T
2009 2011 2013 2015 2017 2019 2021
s

HNA 9 3 FRMEZERTE T DIHEICIE. floorFIICTFIRIEZ AT D,

df['y'] = 10 - df['y"']
df['cap'] = 6
df['floor'] = 1.5

)]

future['cap'] =

future['floor'] 1.5

m = Prophet(growth="logistic")
m.fit(df)

fcst = m.predict(future)

fig = m.plot(fcst)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 7146
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(EIEE A

[EF S>> ROBMMA, FERLRICBOZ] EWSDSZ1—RXEXKEICTBE
A5, COLSIC, EmZEENL, BFAZLTDERELIEENBERIQRDIZ. Prophet
TlE, cNZzEEOZbEE U TUIET S, BU, Peyton Manning®> —4 %= f&
2.

df = pd.read_csv('../examples/example_wp_log_peyton_manning.cs
v')

{ERZ L IR (S B B (CERTE SND . BIEMETIIRFRIIDERIID80%DERD (C1T
F(ERESIND. CNiE. EF)LDchangepointsE@4E Tl O TE 3,

m = Prophet()

m.fit(df)

future = m.make_future_dataframe(periods=366)
forecast = m.predict(future)

fig = m.plot(forecast)

for cp in m.changepoints:

plt.axvline(cp, c='gray', ls='--", 1lw=2)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 8/46
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2015 2016 2017

2014

2009 2010 2011 2012

2008

(BN S 5 DR TRIRCHEANEL T D2RMNEEN D, EROELEZRI /D

E—0ZEDDMTHIDT, BRRIMNEEINSD. UTFT@E. Z{tEdelta

w2 S ITICRY,

(=

(&, ol

m.params['delta'].mean(0)

deltas

(10, 6))

fig = plt.figure(facecolor="'w', figsize

fig.add_subplot(111)

ax

ax.bar(range(len(deltas)), deltas, facecolor='#0072B2', edgeco

lor="'#0072B2")

lw=1, alpha=0.2

ax.grid(True, which='major', c='gray', 1s

ax.set_ylabel('Rate change')

('Potential changepoint')

ax.set_xlabel

fig.tight_layout()

9/46
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plotz{E> &, ZLUTE

to_

gepoints

HETE D,

add_chan

from fbprophet.plot 1import add_changepoints_to_plot

m.plot(forecast)
add_chan

fig

gepoints_to_plot(fig.gca(), m, forecast)

a:

2009 2010 2011 2012 2013 2014 2015 2016 2017

2008

10/46
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scaleTdhD. BXE

prior_
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fE(Z0.05THD. TNZIET ERERMBER. FRIOBHEEMNMET T

E<712d,

0.5)

Prophet(changepoint_prior_scale

m =

m.fit(df).predict(future)

forecast

m.plot(forecast)
add_chan

fig

gepoints_to_plot(fig.gca(), m, forecast)

a =

2009 2010 2011 2012 2013 2014 2015 2016 2017

2008

changepoint_prior_scaleZ/N&a< 9B E. ZILRDEMNBATDDT. FHIDE

FEANED . Fa

AN QA

H

0.001)

Prophet(changepoint_prior_scale

m =

m.fit(df).predict(future)

forecast

m.plot(forecast)
add_chan

fig

gepoints_to_plot(fig.gca(), m, forecast)

a =

11/46
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m = Prophet(changepoints=['2014-01-01"])

forecast = m.fit(df).predict(future)

fig = m.plot(forecast)

a = add_changepoints_to_plot(fig.gca(), m, forecast)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 12/46
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2008 2009 2010 2011 2012 2013

ds

KB GEFRIRANR ) ZZBREUIZTA

T T T
2014 2015 2016 2017

ARBPHFRNIRANR RZEETIVICBINT DS EEZE XD, TDIEHICIE. holiday &
ds(datestamp)Z5&EUTET—F I L — LT ER/ITDINENHD D, holidayFlC(E
AR bEZ. ds(TIEFEDANRD MIRETDIHEFZANTD, Flo. AR bDFE
EHETE LICBKORRAIBE THEERS5X 3N 2RI 2DDF ] lower _window &

upper_windowZIBIN T D ENTE D,

playoffs = pd.DataFrame({
'holiday': 'playoff',
'ds': pd.to_datetime(['2008-01-13'

6',

'2010-01-24"
8',

'2013-01-12"
9',

'2014-02-02"
7')

'2016-01-24"

'"lower_window': 0,
"upper_window': 1,

i)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true

b

)

)

)

'2009-01-03', '2010-01-1

'2010-02-07"', '2011-01-0

'2014-01-12"', '2014-01-1

'2015-01-11"', '2016-01-1

'2016-02-07']1),
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superbowls = pd.DataFrame({
'"holiday': 'superbowl',
'ds': pd.to_datetime(['2010-02-07', '2014-02-02', '2016-02-0
7'1),
"lower_window': 0O,
"upper_window': 1,
i)
holidays = pd.concat((playoffs, superbowls))
holidays.head()

holiday ds

lower windo upper windo
w w

0 playoff 2008-01-13 0 1

1 playoff 2009-01-03 0 1

2 playoff 2010-01-16 0 1

3 playoff 2010-01-24 0 1

4 playoff 2010-02-07 0 1

518 holidays THREHZRIT—FIL—LZE5RX D EICELD T, FRlRAR>
ERUZFAZITSZENTED,

m = Prophet(holidays=holidays)
forecast = m.fit(df).predict(future)

TL—ATPRX—=)\—IR=ILIREDANRY MR H DAL T REE LT 5T
—LNEFRRT D.

forecast[(forecast['playoff'] + forecast['superbowl']).abs() >

0][
['ds', 'playoff', 'superbowl']][-10:]

ds playoff superbowl

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 14/46
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2190 2014-02-02 1.224174 1.197584
2191 2014-02-03 1.899740 1.459690
2532 2015-01-11 1.224174 0.000000
2533 2015-01-12 1.899740 0.000000
2901 2016-01-17 1.224174 0.000000
2902 2016-01-18 1.899740 0.000000
2908 2016-01-24 1.224174 0.000000
2909 2016-01-25 1.899740 0.000000
2922 2016-02-07 1.224174 1.197584
2923 2016-02-08 1.899740 1.459690

EFR([CHEBEZITD &, AR MIX>TRIEULZEMNEEEND (L1528
B .

fig = m.plot_components(forecast)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 15/46
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plot_forecast_componentB&ICA N FEZSIHELTEICEICKDTANRY
N EDHEEZMBETED, ItERIE, R—/)\—R—ILDFEZRZWLEEIC,
plot_forecast_component(m, forecast, 'superbowl') &9 B,

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 16/46
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(M) BIDAKRHE

add_country_holidaysZRAWLT, &E (M) OKRBT—FZEBINTDIZENTSE
5. BRODFT—5EHDIN. KEHEBNITNTLWEDITIDT, FERZET D,

m = Prophet(holidays=holidays)

m.add_country_holidays(country_name='US")

m.fit(df)

m.train_holiday_names

0 playoff
1 superbowl
2 New Year's Day
3 Martin Luther King, Jr. Day
4 Washington's Birthday
5 Memorial Day
6 Independence Day
7 Labor Day
8 Columbus Day
9 Veterans Day
10 Thanksgiving
11 Christmas Day
12 Christmas Day (Observed)
13 Veterans Day (Observed)

14 Independence Day (Observed)
15 New Year's Day (Observed)
dtype: object

KEDHKBZEZER L TFRAZTL, EFRIICHELTHD. EN52EBN, REIC
I DIREERLTND.

forecast = m.predict(future)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 17/46
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fig = m.plot_components(forecast)
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FEEFHDETILDESUNE. yearly_seasonality (BEE(E(X10) ¥°fourier_order
(J—UIRE) THIEITES,

from fbprophet.plot import plot_yearly
Prophet().fit(df)

m

a plot_yearly(m)

100 4

075 1

050 4

025 4

yearly

0.00 4

—0.25

—0.50 4

-0.75

-1.00 4

_lanuér'_.r 1 Mar{l:h 1 I'v-'h'-.llyuI 1 _IuI'_I.r 1 EEpte;nber 1 ND'u'EFII'IbEF 1 _lanuér'_.r 1
Day of year

yearly seasonalityZBIEMEDI0MNS20(TIER L THD E, UTDLD(CRB.

from fbprophet.plot 1import plot_yearly

m Prophet(yearly_seasonality=20).fit(df)

a plot_yearly(m)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true
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10
0.5 4
=
b=
&
0.0 4
-0.5
-1.0 4 ; ; ; ; ; ; ;
January 1 March 1 May 1 July 1 September 1 MNovember 1 January 1
Day of year

I —Y—HETE U EEZE)

Prophet T FREBEDERBROZHEH LI TR, 1-F—AFTSHLZH%
- BNTES. UF TR BROSHEBDERE, HOOCAMN05HDAR
ZE%E T — U TRESE L TEMLTVS.,

m = Prophet(weekly_seasonality=False)
m.add_seasonality(name="monthly', period=30.5, fourier_order=5

)
forecast = m.fit(df).predict(future)

fig = m.plot_components(forecast)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 20/46
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8.5 1

8.0 1

trend

7.5 4

7.0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
ds

104
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-L.0 - T T T T T T T
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DBER (CHTF LT FEZED

fDOERCHF UT=Z=E E‘E)J:EE - BINTDCENTED, UTOHTIE, A
— A EATS—A T EEREFZTERL. BIMLTLS,

def is_nfl_season(ds):

date = pd.to_datetime(ds)

return (date.month > 8 or date.month < 2)
df['on_season'] = df['ds'].apply(is_nfl_season)
df['off_season'] = ~df['ds'].apply(is_nfl_season)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 21/46
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m = Prophet(weekly_seasonality=False)

m.add_seasonality(name="'weekly_on_season', period=7, fourier_o
rder=3, condition_name='on_season')

m.add_seasonality(name="weekly_off_season', period=7, fourier_
order=3, condition_name='off_season')

future['on_season'] = future['ds'].apply(is_nfl_season)
future['off_season'] = ~future['ds'].apply(is_nfl_season)
forecast = m.fit(df).predict(future)

fig = m.plot_components(forecast)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 22/46
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KREDOEZEZINGH I BT=IC(E. holidays_prior_scaleZE/NE<IHNILRL, CD
INSA—FDMEMBFII0OTHD. CNEEFEAETEIUEZITORNWC EZBIKT B,
PAFTI&, holidays_prior_scaleZz0.05(

m = Prophet(holidays=holidays, holidays_prior_scale=0.05).f1it

(df)

forecast = m.predict(future)

forecast[(forecast['playoff'] + forecast['superbowl']).abs() >

o[

['ds', 'playoff',

2190
2191
2532
2533
2901
2902
2908
2909
2922
2923

ds

2014-02-02
2014-02-03
2015-01-11
2015-01-12
2016-01-17
2016-01-18
2016-01-24
2016-01-25
2016-02-07
2016-02-08

Prophet

CREUCTFAIZITS.

"'superbowl']][-10:]

playoff

1.205723
1.851823
1.205723
1.851823
1.205723
1.851823
1.205723
1.851823
1.205723
1.851823

superbowl
0.963130
0.991663
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.963130
0.991663

RA—){=R—=)L (superbowl) DHRMMIFISNTNDTEMNRTENSD.

FEEFDRE (Iseasonality_prior_scaleZ/NEe< TR EICK>THFHEITE

Do

m = Prophet()

m.add_seasonality(

name="'weekly', period=7, fourier_order=3, prior_scale=0.1)

T RIEF BN

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true
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add_regressor XVw RZFH\\d &, EFIVICAFZENTED, UTDHITIE, A
> —X>OHER(ICEGEENTBIRFZEIML TS,

def nfl_sunday(ds):
date = pd.to_datetime(ds)

if date.weekday() == 6 and (date.month > 8 or date.month <
2):

return 1
else:
return 0O
df['nfl_sunday'] = df['ds'].apply(nfl_sunday)
m = Prophet()
m.add_regressor ('nfl_sunday')
m.fit(df)
future['nfl_sunday'] = future['ds'].apply(nfl_sunday)
forecast = m.predict(future)

fig = m.plot_components(forecast)
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REDOFAZEFRTT—SF T L —AlE. make_future_dataframe XYW RTEKT D
N CDEES M freq THBIDRAZIETET D, CCCRIFEEZRI HZIBET
Do

df = pd.read_csv('../examples/example_yosemite_temps.csv')
m = Prophet(changepoint_prior_scale=0.01).fit(df)

future = m.make_future_dataframe(periods=300, freq='H')
fcst = m.predict(future)

fig = m.plot(fcst)

e |
0
30 |
- 20 1
il
0.
oy
Zﬂl?—IDS—ll EUIT—II}S—ZS Zﬂl?—IDE—UB IUIT—II}E—ZE EUIT—II}T—UG IUIT—II}?—ZG
ds
df.head()
ds y

2017-05-01 00:00:00 27.8
2017-05-01 00:05:00 27.0
2017-05-01 00:10:00 26.8
2017-05-01 00:15:00 26.5

A W N = O

2017-05-01 00:20:00 25.6
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fig = m.plot_components(fcst)
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=
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weekly

0.0 1
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Day of week

T T T T T T
00-00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00-00:00

B2 0 B S 6 BF R TOR UNBAITE IR o TZEREL TFRIL THD.

df2 = df.copy()

df2['ds'] = pd.to_datetime(df2['ds'])

df2 = df2[df2['ds'].dt.hour < 6]

m = Prophet().fit(df2)

future = m.make_future_dataframe(periods=300, freq='H'")

fcst = m.predict(future)
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fig = m.plot(fcst)
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FTRMBNREIEDTUEDTZ, REKRDBLE 6 KFRIDEDICUTFRZITD 2 LIS
£27T, FABENSESND.

future2 = future.copy()

future2

future2[future2['ds'].dt.hour < 6]
fcst = m.predict(future2)
fig = m.plot(fcst)
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ds

KEDNEEDOEBEODART —SFZ2RAWTFALTHD, COFT—FIIEDIBEHIC L
=AM, BADBIEMEZHRD T, ZTDFFFATDIEDELIHRLY,

df = pd.read_csv('../examples/example_retail_sales.csv')
m = Prophet(seasonality_mode="'multiplicative').fit(df)
future = m.make_future_dataframe(periods=3652)

fcst = m.predict(future)

fig = m.plot(fcst)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 30/46



2019/7/19 Prophet

00000

700000

00000
-, 500000 1

" o l .|l
400000 - o J S
:r [g" ! l ;
300000 H ™ | '
- (| ¢
200000 - T .".I
1992 1936 2000 2004 2008 2012 2016 2020 2024 2028
ds
[16]
df.head()
ds y

0 1992-01-01 146376
1 1992-02-01 147079
2 1992-03-01 159336
3 1992-04-01 163669
4 1992-05-01 170068

S|1EDmcme_samplesZIEDBICRE I D EICKD T, NWILOADEHEE>FH)LO
ECEEEHDOAEEGZFAITICENTED. UTDOLS(C. BHIEEDTLD
. HOBERTERENMKELL RO TVWBRZENERTES.

m = Prophet(seasonality_mode="multiplicative', mcmc_samples=30
0).fit(df)

fcst = m.predict(future)
fig = m.plot_components(fcst)
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future = m.make_future_dataframe(periods=120, freq='M")
fcst = m.predict(future)
fig = m.plot(fcst)

800000 {
700000 1
600000 1

-.. 500000 1
400000 - el | g
300000 1 ol P ‘

200000 4 |

lUUﬂ‘Dﬂ T T T T T T T T T
1992 1996 2000 2004 2008 2012 2016 2020 2024 2028

ds
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RENFEZE

ProphetDAREME T (FEZEZEEN INENETIL THDN, BREIC LD TIFFERZEED
BHDHNRWNVEEEHD. FlELT. MEKORERZFRUTHELDS. I (3B
EEDINENEZHZESETILTTRITD.

df = pd.read_csv('../examples/example_air_passengers.csv')
m = Prophet()

m.fit(df)

future = m.make_future_dataframe(50, freq='MS'")

forecast = m.predict(future)

fig = m.plot(forecast)
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CDFT—H (FEASMNCER—-RADEHZEND D, BRIIDBIF TIIEZHEEZASE
<FHIULTETHED., BEICRDEFRAICKELRDIZHEHGEMTERIEADT
WBZENDIND. COVDTEIBEICIIFEHEBDFEER U D EICKDIFLENE
EZBETILZED LRV, FEANFHZEESILICEE T DIEHICIE. 53
seasonality_modeZmultiplicativellFREINUIERL,

m = Prophet(seasonality_mode='multiplicative')
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m. fit(df)
forecast = m.predict(future)

fig = m.plot(forecast)
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fig = m.plot_components(forecast)
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O A RSO TEEE UIcseasonality_mode MBEFEIEE U THEDOZEEIZ S (CEEH
END. 1B, add_seasonality' XV W RTHTICIAZEEZENZIENMT DEZ(C. mode
5|#7Zadditive B U< (Emultiplicativel(FREIT D EICKD T, BRT EICHIE
MNEENNZRET D ENTED. UTOHITIE. BIEDFEE B & HIER(C
U. B0 Uz EADEEZ 8 Z IERI (C L TULVD,

m = Prophet(seasonality_mode='multiplicative')

m.add_seasonality('quarterly', period=91.25, fourier_order=8,
mode="'additive')

m.fit(df)
forecast = m.predict(future)

fig = m.plot(forecast)
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fig = m.plot_components(forecast)

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true 36/46



2019/7/19 Prophet
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ELIBREBIEND, NESLLTBEBIELIRB S ENERTED,

forecast = Prophet(interval_width=0.95).fit(df).predict(futur

e)
fig = m.plot(forecast)
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forecast = Prophet(interval_width=0.5).fit(df).predict(future)

fig = m.plot(forecast)
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m = Prophet(mcmc_samples=300)

forecast = m.fit(df).predict(future)

TNICELDOT. mAFRER (MAP) HEDORDD(CYILITEHES T HILOEIC
KUY TU IR TOND. CNE FEECEH-ISIINDC LEHD. ERFIICH
ZiE U CHD & BROFEHMEE (T U TENEREDIBHN RSN TND Z N
i CEdo

fig = m.plot_components(forecast)
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FREIE & SR 7Z= DT
ProphetTld. FRIDWEZIRE T DIHDEHEAHNEAAEN TS, HlELT,
Peyton Manning®>—%4%ZfuL\3,

df = pd.read_csv('../examples/example_wp_log_peyton_manning.cs
v')

m = Prophet()
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m.fit(df)

future = m.make_future_dataframe(periods=366)

Tty MME. £EFT2905H2 DT —F THEMR SN TULND,

df.tail()
ds y
2900 2016-01-16 7.817223
2901 2016-01-17 9.273878
2902 2016-01-18 10.333775
2903 2016-01-19 9.125871
2904 2016-01-20 8.891374
In [27]:
Out[27]:
10.05

REMRGEDTZED(C(E. cross_validationZAU\D. BlED initial (CIIMREEZ RIS
I DIRMDEZ AN, period C(ETFRIDREREZ AN, horizonlC(FEHEEAR (FHIZ
TOHAR) ZAND. UUTOHITIE. initialH730HRDT. 729HFTOIEHR%=

AWT. ZD#&3I65HDFRIZITL., ARHADEEDFREZTHEL. R T730+180H
FTOBHRZAWNT., TDERISHDFAZITLEHEL. EWDFIEZEREZDHEHET
##DikR9, (2905-730-365)/180 = 10.05THBDDT. NEIDOFHZITLHET D

E(CTRB. cross_validationld, RRERIEADT —45 L —A%ZIRY,

from fbprophet.diagnostics 1import cross_validation

df_cv = cross_validation(m, 1initial='730 days', period='180 da
ys', horizon = '365 days')

df_cv.head()

ds yhat y cutoff
yhat_low yhat_upp
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df_cv.tail()

3983

3984

3985

ds

2016-01-

16

2016-01-
17

2016-01-
18

yhat

8.58039
S

8.97504
1

9.28118
9

yhat_low
er

7.86541
4

8.26748
2

8.57505
7

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true

yhat_upp
er

9.46269
6

9.70226
1

10.1102
97

7.81722
3

9.27387
8

10.3337
75

cutoff

2015-01-

20

2015-01-
20

2015-01-
20

41/46



2019/7/9

Prophet

3986 2016-01- 2015-01-
19 9.06434 8.35017 9.81496  9.12587 20
0 1 0 1
3987 2016-01- 2015-01-
20 8.90052  8.22777 9.68543 8.89137 20
1 0 6 4

performance_metrics ZAAWT A MNUOX FHORE) =58 I 5. sHMIRES.
EE SR (mean squared error: MSE), A IRZDE SR (root mean
squared error: RMSE), F19#Ex1557% (mean absolute error: MAE), 13433/ \—t
> NERZ (mean absolute percent error : MAPE), yhat_lower &yhat_upper ODfE
[CADTWLBEIEG (BEEZR: coverage) TH D,

BIFEMET (S FRIEARIDERAIDI0% (BRI U TREND . CHUE. 5lEK
rolling_window [CKDTCEETED,

from fbprophet.diagnostics import performance_metrics
df_p = performance_metrics(df_cv, rolling_window=0.1)

df_p.head()

horizon  mse rmse mae mape
coverag
e
0 37 days
0.49516  0.70367 0.50523 0.05853  0.68410
1 7 7 6 2
1 38 days
0.50095 0.70778 0.51023 0.05911 0.68410
7 3 1 4 2
2 39 days
0.52323 0.72335 0.51634 0.05971 0.68273
5 0 0 5 2
3 40 days
0.53058 0.72841 0.51924 0.06002 0.68136
3 1 1 6 1
4 41 days
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0.53814 0.73358 0.52026 0.06010  0.68889
5 4 7 8 9

SHMEARE (X plot_cross_validation_metric CHIfRMELTE D, LUTFTEFEHEHENT)/C
—tz> hEEE(MAPE)Z#EE L TULD.

from fbprophet.plot import plot_cross_validation_metr-ic

fig = plot_cross_validation_metric(df_cv, metric='mape')
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S (outlier) ZfET D EFRAIDBEEN A LT D5HENHD. UTDHITE. 2010
FHITD[CKREREN G DT FRIDIEMNLEL D TND,

df = pd.read_csv('../examples/example_wp_log_R_outliersl.csv')
m = Prophet()
m.fit(df)

future = m.make_future_dataframe(periods=1096)
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forecast = m.predict(future)

fig = m.plot(forecast)

20 1
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2010F DT —FZBRNT D ELICELD T, FRINSHEEND,

df.loc[(df['ds'] > '2010-01-01') & (df['ds'] < '2011-01-01'),
'v'] = None

model = Prophet().fit(df)
fig = model.plot(model.predict(future))
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2009 2011 2013 2015 2017 2019

TR AMUEZBRIN T DT EICL D TTFRINSRESNZN. CNHANDTERHRILYT
BDEFRSRV. LUTFOFITIF201556R (CHMENERR=ND.

df = pd.read_csv('../examples/example_wp_log_R_outliers2.csv')
m = Prophet()

m.fit(df)

future = m.make_future_dataframe(periods=1096)

forecast = m.predict(future)

fig = m.plot(forecast)
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s
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df.loc[(df['ds'] > '2015-06-01') & (df['ds'] < '2015-06-30'),
'vy'] = None

m = Prophet().fit(df)

fig = m.plot(m.predict(future))

T T T T T T
2009 2011 2013 2015 2017 2019

https://paper.dropbox.com/doc/print/1BrhXhvBmGpOPXSs0naaqg?print=true

46/46



