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KAK DART SAMEHM)
PYTHON: AHAJINSG
BPEMEHHDbIX PSHAOOB
HAFLUTTER




O CEBE

<4 Tlpuexan ns OMcKa, COTPYLHUK
KoMnaHun Effective

<4 3 rona KOMMepYECKOM MOGUIBHOM
paspaboTkn Ha Flutter

<4 Beny cCOB6CTBEHHbBI MPOEKT
MO Pa3paboOTKE MIPUIOKEHUS
Sweet Limit

=1 .|:|.|/| aB SlIl03bKO

Z effective Flutter Engineer B Effective
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#1 Sapadva: npeacKkasartb ornacHbIN
VPOBEeHb caxapa B KpoBU

NnnamH
poxKnaoa

#=2 Mouemy He Python Ha cepBepe

#3 CTaTrmcTmKka Ha ycrpomcrTeBe

#4 HaTmBHOe SApPO M NakeT-npocrnomnkKa

#5 ApxmnTekTypa: or C no Dart

#6 MeTpukm, rmnorTres3bl, BbiBOAODbI
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SAOAHA: MPEOCKA3ATb ONACHbBbIN
YPOBEHDb CAXAPA B KPOBU

CvcTema paHHero npenynpexXaeHms
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NMEPBOIO TUINA

intents

1. Xo4y aepXXaTb caxap
B LLleIeBOM AuarnasoHe

2. XO4y BOBpeMs y3HaBaTb
06 OMacHbIX COCTOAHUAX

nunaéetmk 1 tTmuna
Cc naTynkoM CGM*

S5: 800 5:60 8 55 5]

S
}XNBOW MOTOK YMCen

XXNMN3SHDb C IMABETOM

YPOBEHb caxapa

¥ BbICOKWMM caxap

f,f’

Q@ effectivedev_agency

1T H

MHCYJTNH

— — — — — — — — — — i e m—u — —rn m— -

@ CGM — Continuous Glucose Monitoring, HENPEPLIBHbIML MOHUTOPUHT TTIFOKO3b!

®
LlenneBoOM Omana3oH
cendac
# HU3KUM caxap -—ﬂ—|
crnagkoe
BpeMs§ -
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NMNPOBJIEMA
DPAKTMNHECKMX TPEBOI

caxap B Kposu (CGM) cenyac

® 3anac BpeMeHu NoTepsH:
peakuua NOCJIE, a He 1O

peanbHbIM caxap

nokalzaHuna CGM

’\ ————————— ->
10, 4TO OH BUWOWAT

B MPUNOXXEHNN

W aneprt rnpuxoaumT

5 Tonbko CEMYAC
\
MOHUTOpUTCaxap LD e - _1_/_ ______ T ]
B MOGUTIBHOM MPUNOXXEHUU OMNAaCHO HU3KO / i-\ /_l__l
\ o
¥ HM3KWUK caxap y)XKe Havancsa o Kynupyet
| no ¢akKTy,

y>Ke B Npucryne

Bpems -
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PELLEHVE — OAEM INMPOMNMHOS3
HA N MVHYT

caxap B KpoBu (CGM) cemndyac

|
|
|
peasibHbIM caxap :
|
|
( ( — | noaospeBaem
| HU3KMN caxap
|
\
’\ S mlm i mim n e == s e rokasatking CGM \ Hepes ~20 MUH
TO, YTO OH BUAMT 3amnasgbiBaloT 3a ' nporHos \ <
— B MpUNoxeHuu peanbHbIM cCaxapoMm <
|
________ NS
MOHUTOPUT caxap 1= N
OrnacHO HU3KO | N\
B MOGUTIbHOM MPUTOXXEHUU | o npepynpexaaem
: ® 3APAHEE

BpeMsa - i |
dopa 15-30 MUHYT
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NnNO4YEMY HE PYTHON
HA CEPBEPE

O6ocHoBaHMe Edge ML kenca
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KAK TAKVME SAOJAYYA

PELLIAIOTCH CEMNYHAC

N\

N/

5:8 56053

-l—_—

OTCbI/1a€T BPEMEHHOU paa

<

MoJ/ib30BaTe/1b
BUOWUT NPOIrHO3 3apaHee

Q effectivedev_agency

BO3BpallaeT NpPporHo3

4 )
30/10TOU CTaHAAPT
peleHNnd TakKnX 3aa4 s
/[ statsmodels j
] scikit-learn j
Python-6akeHa
CHUTaET NpPoOorHos3
PyTorch )
& o
v,
KJIaCCHNHeCKaH

KJIIMeRT-CepPBepPHad CXeMd

/44



CETb KAK HECTABNTbHbIV
KOMMOHEHT

B CeTU HeT

e \
1% m statsmodels )
R [ el
dBHapPeXmM
(¢ = -
scikit-learn )
2 [ ]
’ OTCbINAEeT p4aa...
Python-63akeHf
\——/
PyTorch )
/S/ ::7\ < _
nosib3oBaTernb B Sxx
® ocTance 6e3 NporHo3a ° 65KEH, NPUAET
HEeT CeTH
\_ J
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PELLIEHME — I'PU 1 HECTAEI/IJ'II:HQI;I CETWM
PHAL NPOMHOSVNPYETCH YCTPOMMCTBOM

(T~

)

N\

N/

MoJ/ib30BaTe/1b

— >

5:8 56053

OTCbI/1aeT BpeMeHHOU pag,

<

BO3BpPallaeT NporHos

BUOWUT NPOIrHO3 3apaHee

Q effectivedev_agency

r

~ cetT1 HeT
Becb ML nokanbHO «/
_ \
MIOKO3a 06paboTka
62 Ha yCTpomncTBee
)
HDOFHOBH pyETCﬂ
N \Je. BpeMeHHOU pan
\'. ¢
\/ MPOrHos NoKanbHble gaHHble
NMCTOPUH, NOKA3dHWHAH,
cobbiTUSA
J
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PELLIEHVNE: CTATNCTUMNKA
HA YCTPOMNCTBE

Becb MporHo3 — odpnavH B Flutter npunoxxeHmm
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NOYEMY PYTHON
HE OPY)XNT CFLUTTER

Python

® opULUMaNbHOIrO MOCTa HET ( CPython-paHTanm ]

npunoXeHme |~ ———-————=———-—-—- >< -------------- | Bca stdlib ]

1 TONBbKO CTOPOHHUE 06BA3KUN — 6e3 rapaHTuUn )
DEUE s R & & (Numpy/ SciPy (HaTMBHbJE)]

Flutter-

B BecCb 3TOT 6ara)k eget B APK

] A o

+0ecAaTtkm Mb MeanleHHada rpaHuvua ect CPU U NaMATb NONb30BaTe A
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TPN YPOBHA CITOOKHOCTW
B rnPOrHOSMNPOBAHVINN BPEMEHHOIO PHALOA

yyaTca Ha 60nbLLUMX JaHHbIX
NOBAT HENMMMHEWMHDbIE TPEeHObl

® poporu no namatm n CPU Mo6bunku

+ YVUUTbIBAOT aBTOKOoppe/idumnm 1 OLLUMNBKMU
+ 0aloT BEPOATHOCTHbDbIE NMPOrHO3bl

Tier 3
deep learning: LSTM, RNN

I

I

I

I

I

I

I

| ClrTmiaxXnBaHWe, CKOJ1b3dllee CpeHee
: + MPOCTO U AELUEeBO A1 YCTPOMUCTBA
I

I

I

I

|

I

|

|

[

8 He Y4YUTbIBakoT AUMHaMUKY pALOa Tier 2

cemeuncteso ARIMA

Tier 1

NMHEeMHbIe Mogenu

CITOXKHOCTb 1 UeHa OJ1H yc*rpoﬁ::TBa
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ARIMA (P, D, O):: NS HEINo coctTonmT

JAN 2

aBTOperpeccus

P — CKOJ1bKO MPOLUbIX
3Ha4YEeHUN 6epéem

Q effectivedev_agency

O O S R RS W W — i —— — — i — —

MHTErPUPOBaHME

TpeHn

6e3 TpeHaa

JAN

d=1

d — CKOJIbKO pa3
6epéM pasHOCTb

MA

CKOJib3dllee CcpeHee

daKT

~----\*1“/I

[MNPOIMrHO3

.
. %
% "

q=2

(] — CKOJIbKO MpPOLUSIbIX
OLLUMOBOK 6epéM
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TIME SERIES B DART Crm

CKOJMb34AALLl1VE ARIMA HA PUB.DEV ML_ARIMA
CPEOHVE, EWMA

[loyTn HUNYero EcTb, HO 6€3 Bannmaummn
[TnwyTCca 3a Bevep. U MpPOoJaKWweHa

e TEPMUHUPOBAHHO

@ [lpoBepeHHOU BpemeHeM ARIMA Ha yncTom Dart HeT.




TIME SERIES B DART i

ml_arima 1.0.0 ©

SDK ‘ FLUTTER PLATFORM ‘ ANDROID I0S LINUX MACOS WEB WINDOWS I. 0

O

LIKES

130

POINTS

11

DOWNLOADS

Readme  Changelog Example Instaling  Versions  Scores

m I_a ri m a Documentation

API reference

Native Dart ARIMA (Autoregressive Integrated Moving Average) and SARIMA time series modeling library.

Publisher
Features unverified uploader
e ARIMA and SARIMA modeling Weekly Downloads

Automatic parameter selection

Forward forecasting

Diagnostic and statistical testing

Visualization utilities 2025.08.19 - 2026.07.14




O4

HATNBHOE AOPO NTNAKET-
NMPOCJITIONKA (CTSA N TSERIES)
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CTS A: ARIM A Q@ effectivedev_agency
HA HANACTOM ANSI C

MOLOEJIN SABNCU- MATEMATVKA CBOPKA
MOCTUM
ARIMA, SARIMA, CBOS NMMHENHAS ToT xe clang n3 NDK.
SARIMAX, 0 anreépa Yy»KOTO paHTamma HeT
Auto-ARIMA N OTITUMMN3ATOP
37 .c+ 37 .h, 6e3
Fortran

AsTop — Rafat Hussain (wavelib, 443% Ha GitHub)




CTS A Q effectivedev_agency

@ ctsa Fusic @Watch 5 ~ % Fork 29 <~ WsStaed 71~

F master ~ ¥ 3 Branches O 0Tags Q Go to file T Add file ~ - About

A Univariate Time Series Analysis and

. rafat NaN bug solved for ARIMA 0,1,0 model 639431 -4 months ago L) 132 Commits ARIMA Modeling Package in ANSI C.
Updated with SARIMAX and Auto
BB components_copyright Removed unnecessary license texts and added the missing o... 2 years ago ARIMA.
. D
BB data Added sarimatest[23].c, a tiny library to extract a column of ... 2 years ago ¢ code.google.com/p/ctsa/
arima auto-arima c cpp
BB doc Finishe a tutorial introduction to minunit last year
sarimax time-series
header Changed the declaration of arrays to a more modern syntax (... 5 months ago
i g y y ( g [1J Readme
B sic NaN bug solved for ARIMA 0,1,0 model 4 months ago 58 License
A~ Activity
BB test NaN bug solved for ARIMA 0,1,0 model 4 months ago
vy 70 stars
B tsdata Added SPDX License Identifiers 2 years ago ® 5 watching
(3 .gitignore Added vim's *.swp and geany's .geany folder to .gitignore last year ¥ 29 forks
Report repository
() CMakelLists.txt NaN bug solved for ARIMA 0,1,0 model 4 months ago
() COPYRIGHT COMMIT : Initial Commit 12 years ago Releases
No releases published
() README.md Update README.md 6 years ago




CTSA: JOBEPHAN, HO NPOBEPAV

PNCK

OTKpPbITbLE 1SSUE TIPO KOPPEKTHOCTD
ABTOP MONMYUT TOOaMu
TecTbl — DEMO 6€3 aCCEPTOB

v oy oy

<196

pacxoXneHne KOspPULMNEHTOB C R

Q effectivedev_agency

CTPAXOBKA

['lH NpOBEPEHHOTO KOMMUTA
CBoun golden-value harness
Csepka ¢ R Ha AirPassengers

4+ 3HaKa

cosnanatoT 0% u loglik




NMNAKET TSERIES: HTODBDbI NPNIMTOXKEHVE
HE SHAJ10O NPO YKASATE/ N

npuJioxXeHme

e e

List<double>

Q effectivedev_agency

H1 oauH Pointer HapyXy

arimaForecast(series)

ForecastResult

NN TUTTNM3NPOBaHHOE
MCKJTKO4HeH e

tseries

®» cbipou C-API (ctsa)

malloc / free Bpy4Hy1o Pointer<Double>

return -1 BMecTto throw Koabl OLLMOOK

exit() BHyTpu 6MBNMOTEKU  CTPYKTYpPbI ctsa

BHYTPW CTEHblI — TOJIbKO Y tseries

C-a0po He 3aBucuT oT Flutter — TectupyeTca otaenbHO
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BECb nyEn Mqulﬁ API — © effectivedev_agency
OOHA CTPOKA

OpnHa cTpoka obblyHOTO Dart

00 api.dart

2 final forecast = arimaForecast(series, orders: ladder, horizon: 6);

23/44



Mbl HA PUB.DEV!

tseries 0.8.0

Published 42 hours ago

SDK DART FLUTTER PLATFORM ANDROID 10S LINUX MACOS WINDOWS I.']

Readme  Changelog Example Instaling  Versions  Scores

tseries

1

LIKES

160

POINTS

O

DOWNLOADS

A framework-agnostic time-series analysis SDK for Dart: ARIMA, SARIMA and SARIMAX powered by the
ctsa C library, plus pure-Dart forecasting primitives.

tseries provides a clean, idiomatic Dart API for time-series work. It is a plain Dart package with no Flutter
dependency, so it is reusable from servers, CLIs and tests, and independently testable.

Status: pure-Dart primitives are live, and the native ARIMA/SARIMA core (ctsa, over FFl) is
live and validated against published reference fits (see "Numerical validation" below).
Verified platforms are listed under Requirements.

Requirements

Documentation

API reference

Publisher

unverified uploader

Weekly Downloads

2025.11.11 - 2026.10.06

e Dart 2 3.10 / Flutter = 3.38. The native core is compiled by a Dart build hook ( hook/build.dart ), and
build hooks / code assets are stable from Dart 3.10 (Flutter 3.38). No --enable-experiment flagis
needed.

* A C toolchain on the machine that builds the consumer app. The C code is compiled from source on
first build — nothing prebuilt is downloaded:

o Android: the Android NDK (found automatically from the Android SDK);

o i0S / macOS: Xcode (command-line tools);

o Windows: MSVC (Visual Studio or Build Tools with the "Desktop development with C++" workload)
— native_toolchain_c looks for cl.exe, not clang;

o Linux: clang ( native_toolchain_c uses gcc only for cross-compiling).

Metadata

Time-series analysis for
Dart: ARIMA, SARIMA and
SARIMAX on the ctsa C
library via FFI, automatic
order selection
(autoArima) and pure-
Dart forecasting
primitives.

Repository (GitHub)
View/report issues

Q effectivedev_agency




0S

APXNTEKTVYPA: OT C 10 DART

Kak series noxoouT 0o C 1 BO3BpaWLAeTCs NMPOTHO30M
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OT C O YWMCTOIO DART:
CInOon TSERIES

( R
A l Flutter TSOKENbIN PUT ye3xKaeT B POHOBbIM Isolate — Ul He Mopo3uTcs
\. J/
d N
l Dart-API arimakForecast(series) — 310 BUOAUT NPUNOXeHune
. J

——————————————————————————————————— Bbllwe — Tosibko Dart-Tunbl, HU ogHoro Pointer

l 6e3onacHasa o6eépTKa BriageeT NaMaTbio, MPoOBEPSAET pa3mMepbl 1 Null, Koabl » MCKTIOYEHUS

| fﬁgen'GHHﬂ,HHrH MPUBaATHDbI NMaKeTy, N’RfRHepUpyrTCd N3 3alroJi1oBKOB

| C-wuunm CTPYKTYPbI ctsa ocTatoTca Ha C-cTtopoHe (mnocku ABI), Banupaumsa apryMeHToB

l ctsa (HaTuBHbIN C) BEHO0PUTCA B pernosntopun, kKomnunupyetcs B libctsa.so

oT C K Dart

Q@ effectivedev_agency 26/44



CBOPKA TSERIES INOO ANDROID

c60pKa HAaTUBHOIO AApa

C-ncxooHUKU
third_party/ctsa (37 .c)
+ LWKM tseries_ctsa.c

hook/build.dart

native_toolchain_c

clang n3s Android NDK

KPpOCC-KOMMUAauund

\ —_—

libctsa.so x 3 ABI flutter build apk Ha YCTpPOUCTBE -

armeo4-v8a - armeabi-v7a - Xx86_64% SO GaHONATCA aBTOMaTUYECKU dlopen no soname n3 APK /\/
J
7
6UHANHIU U3 3arofIOBKOB o
— — ”~
ctsa.h cbipble Dart-6uHOuHrmn pe30/1B CUMBOJIOB
3aro/ioBKU *g.dart - @Native Ha paHTanMe

Q@ effectivedev_agency 27/44



CBOPKA TSERIES INOL 1OS

c60pKa HAaTUBHOIO AApa

clang n3s Xcode

C-ncxooHUKU
third_party/ctsa (37 .c)
+ LWKM tseries_ctsa.c

hook/build.dart

native_toolchain_c

KpOCC-KOMMUNauma
TONbKO Ha MacOS

2 -
ctsa.dylib » .framework flutter build ipa Ha YCTpPOUCTBE
armo4 (YCTponCcTBO) bpenMMBOPK BCTPamMBaeTCcH dlopen 3 —> /\/
armo4 + x86_64 (cnmMmynaTtop) 1 MOAMMUCbIBaAETCH Runner.app/Frameworks
J
7

OMHOWHIU U3 3aro/I0BKOB e

ctsa.h | cbipble Dart-6uHOuHrmn pe30/1B CUMBOJIOB

3aro/ioBKU *g.dart - @Native Ha paHTanMe

Q@ effectivedev_agency 28/44



XYK BAAJTTOA

Kpocc-komnunguusg C non Tpunt ABI n ynakoska B APK — HECKONLKO CTPOK AeknapaTtusHOTO Dart.

900 hook build.dart

1
2 final builder = CBuilder.library(

3 name: 'ctsa’,

4 assetName: 'ctsa’,

5 sources: |['native/tseries ctsa.c', ... ctsaSources],
6 libraries: mathLibrariesFor(os),

7 std: Ccl1

8 );

9

awalt builder.run(input: input, output: output);

Q effectivedev_agency
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KAK SERIES OOXOONT OO C
N BOSBPALLAETCH NPOIMMHO3SOM

TonbkKo Dart-Ttunbi Pointer - Arena - C

Isolate.run
(POHOBbIN MOTOK —
Ul He 6nokunpyeTcs

Flutter Ul

6e3onacHaa o6épTKa (Dart) C-Liunm

arimakorecast(series) Arena.alloc » HaTUBHbIN Bydep BanuaaLmga apryMeHTOB

|
]
|
I
I
r A :
. = | . ctsa - sarima_exec
List<double> — Arena ocBoboO)XaaeT Bce : 06&pTKa npoBepseT
) e - out-bydep NnporHo3a
Ul nony4daeT ForecastResult (ynctbim Dart) | retval - paamMmepbl - PUHUTHOCTb + retval
. J l
I
I ¥ He oK
l
. . . l =
throw TseriesNumericException rpaH1La 06EpTKM
HUKaKou Pointer HapyKy | cneBa — ToNbKo Dart-Tunbil,

HU OoaMH Pointer He BbIXOOUT Hapy>Ky

Q@ effectivedev_agency 30/44



ARENA: TRY/FINALLY
oA HATUMBHON NAMATM

Bcs HaTUBHAY NaMSaTb XUBET B Arena 1 UACTUTCS Ha NTO60M Ty TU, BKtoYasd throw, — H/ OOUH 6anT HEe YTEUET

"N N arena.dart
1 return using((arena) {
2 final seriesPtr = arena<Double>(n) ..asTypedList(n).setAll(0, series);
3 final forecastPtr = arena<Double>(horizon);
4 final status = b.tseries sarima fit(seriesPtr, n, , forecastPtr);
5 1f (status % TSERIES 0OK) _throwForStatus(status, 'sarimaFit');
6 return forecastPtr.asTypedList(horizon).tolList();
7 });

Q@ effectivedev_agency 31/44



TSOKENBbIN POUT — B POOHOBbLbIN ISOLATE

FFI-BbI3OB 6IOKUPYET NMOTOK => AeNaemM 0Ooporme onepaunmn B USONSTE

00 isolate.dart

1 final forecast = awalt Isolate.run(() = arimaForecast(series, orders: ladder, horizon: 6));

Q@ effectivedev_agency 32/44



06

METPUMKI,
rMMMNOTES3bI, BbiBOODbI

[lopxpenngem Teopuio MPaKkTUKOU

33/44



BXOMO: YACDI. )
BbIXOA: 15—-30 MUHYT BrEPELN

—_— UCTOPUA === IMHEUNHDbIN MPOrHo3 === ARIMA
BXonO MMOb/N cenyac
KopoTKkas nctTopus: 10
HECKONbKO TOYEK
. . @
AN NUHENHOW, g e
&
12 yacos ons ARIMA Se, UCTOpPUA CGM
.""-.
*<o
6 ~oL
Sng. 5.1
.'-l.'—.-..-. -::: _________________ AR!MA
LeneBoW gmManasoH 4-10 ¢ T S==a_ =
BbilXOL 4 e
==- IMHEWNHDbIN MPOrHo3
Heckonbko Tovex
Ha 15-30 MUHYT | . .
ar | | |
BTIEPEL BXO4: UCTOpUSA Bbixoa: 50 MUH Bpemg -
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FNMIECTHVILLA MOOEJEW:
OT JNErkKoro K TsOKENTIoMyY

ARIMA
aBTOKOppenauus
npUupaLLeHnm
OeMndnpoBaHHbIN XONbT anpo ctsa yepes tseries
Crna*kxmBaHme C
3aTyXaloLWmM TPEHOOM I
JINHeMnHasa aKCcTpanonauua cotxa 72 KOHbUrypaumm
npaMada no N Touykam |
o (+ cBMN okHa N)
ersistence
TaK paboTtatoT nomnbl PLGS A ed

«yepes 50 MUHYT —
KaK cemndyac»
baseline onga skill

fierde = 1d)xesiee, TodHee

Q@ effectivedev_agency 35/44



Q effectivedev_agency

SKILL: MOLOEJIb NnrPOTUMNB
«SABTPA KAK CEINoaH»

skill = 1 — RMSE monenwn / RMSE persistence

— NCTOPpUA === persistence -== ARIMA
MMOSb/N =17 F-Te
12
O > O < 09
10 @ =======persistence
~~ ARIMA
g ncropma CGM
He nyHwe NOOaBNIET BpeAUT
persistence NHPOPMaLINIO 6
. LieneBown amanasoH 4-10
Bpemg - FGleBGHT 30 I:JIMH

Huskum RMSE cam no cebe HUYero He 3HAYUT:
34 5 MUHYT caxap NMOYTU HE MEHSETCH
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SKILL OKOJ10 HVIJ1ISA

72 Habopa napameTpoB X 6 TOPU3OHTOB. Jlyywmm XonsT: +0.05

TOPU3OHT MOJEJ1b RMSE, MMonb/n SKILL

15 MnH Persistence 0.66 -
Jlyywmn Holt 0.62 +0.05
ARIMA_2,1,1) 0.48 +0.27

30 MUH Persistence 116 —
Jlyuwmim Holt 112 +0.04
ARIMA(2,1,1) 1.03 +0.11

Q effectivedev_agency

432 KOHOUTINYPALIMNM XOJbTA:

—_— UCTOPUSA === JIMHEUHbIN NPOrHO3 === ARIMA
MMONb/1 cemnyac
12 ) BbICOKUMK caxap
e U.
o &
10 N \
@ o é
'h. 7
8 Ne / ..
\. A \
6 Ne o ~
= < \ ~== ARIMA
4 el N o \
- 0~0- e \
, B HNSRITeSXap \
‘ NMMHEMHbIN NPOrHo3
P
BpeM4q - 30 MUH

@ 1366 origins, oanH HAbOP TOYEK.
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Tpn mopenun, 15 n 30 MUHYT

METPUKA

RMSE 15m

MAE 15m

MARD 15m

Skill 15m

RMSE 30m

MAE 30m

MARD 30m

Skill 30m

ARIMA fit-failure rate;: 0.0 %

PERSISTENCE

0.66

0.45

116

0.79

13.0 %

JIMHEUHBIN

0.65

0.46

1.34

0.96

16.5 %

-0.16

NOOPOBHEE
NnNPO MIETPVKWM

ARIMA

0.48

0.33

5.7 %

0.27

1.03

0.70

11.8 %

0.11

XonbT: TOT1-5 13 72 no skill 3a 15 MyHyT

TMAPAMETPbI

a07-B02-..

007 -B02-..

a0.7-

a0.7-

a0.7-

302 ..

30.2-..

30.2-..

RMSE 15M

0.62

0.62

0.64

0.64

0.66

SKILL 15M

0.05

0.05

0.02

0.02

-0.01

JivihenHovin: (N = 4 — Texywmnn nedonT)

OKHO

RMSE 15M

0.65

0.74

0.87

1.01

1.26

SKILL 15M

0.01

-0.13

-0.33

-0.54

-0.91

SKILL 30M

0.04

0.02

0.02

-0.03

-0.01

SKILL 30M

-0.16

-0.23

-0.35

-0.47

-0.63




— ¢akT (CGM) - - - ARIMA

16

16

Q effectivedev_agency

23541, 7 OKT.

+2.38 MmmMmonb/n
pl00 - ARIMA(2,1,1) - nuH.: 1.70

03:56, 6 OKT.

+0O0.00 mMmonb/n

p0 - ARIMA(2,1,1) - nuH.: 0.46 -
HU3KUM caxap

12

12

BOJ1b, C KOTOPOM CTONMKHYIICDb

19:56, 7 okT. TnMyHbIN

+0.42 mmonb/n
p48 - ARIMA(2,1,1) - nuH.: 0.42

04:36, 6 OKT. TUNMNYHBLIN

+0.44 mmonb/n
p49 - ARIMA(2,1,1) - nuH.: 0.42

39/44



HTO COLLIJTIOCDb

TOHHOCTD SHA4HYHMMMOCTDb BblIBOP NMNOPOI
MOLOE)J1N SAPAHEE

skill > O MHTepsan skill

Ha BCEX UCTIONb3YEMbIX He HaKpblBAET HOJb ARIMA nana 110 sKCnepnMeHTa.

ropmsoHTax y ARIMA NyYlwme METPUKNA He noankpyymsanu

Y 8 /

Q effectivedev_agency




HTO ONPOBEPINTIOCD

MNMrNoOTE3A HA OEJIE

+ HeM wmnpe OKHO NUHENHOW, TEM TOYHEE + RMSE pacTeT ¢ okHOM. Jlyuuwmn N = 4
+ JInHenHas Tne-To O6TOHUT persistence + Persistence yvalle Bcero nyvure

+ Ha 30 MmnHyTax BCE HEPA3NTNYNMO + ARIMA pnaeT nonoXumTenbHble METPUKA
+ XONbT B HY/NE — OOHOMEPHOE 6ECCUNBHO + ARIMA cmorna
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SOHDbI POCTA

N=1 VUET BHELLUHUMX HENMPOCETEBOWM
COBbITN nooxon

OIOVH YenoBekK, OAVNH CEHCOP,

607blIe MecAUa HabnoaeHnn CKauku 3a4aCTytO CBS3aHb JloxkanbvHble RNN / LSTM cetn

C BHEWHUMW COBOLITUIMU
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+0.31 +0.11

skill Ha 15 MuHyTax: skill Ha 30 MuHyTax:
OWwMbKa MeHbLIE He HaBpeaunw,
Ha TPEeTHb N €CTb CMbIC/1 CMOTPETH

Q effectivedev_agency

BEPOVIKT: MCINOJIb30OBATDbD
ARIMA MMMEET CMDBICIJ1

NMNPELOES]

Mognenb ncnonb3lyeT NaHHble
TOJIbKO C OOHOTO psna

OAJIbLLIE

Vlcnonb3oBaTb UHCYNUH
N YTNEBOAbL KaK BXOOHbIE
IaHHble, nepexon K ARIMAX




SAOABAVNTE
BOMNMPOCDBLI!

GitHub * S . Telegram

Bnaomncnae 3103bKO
Flutter Engineer B Effective




