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Pa3padorka B Knime perpeccnoHHoi Moae/Id, PeAcKa3bIBaIOIIeil BeC 1Mo
MOJIy U POCTY YeJIOBeKa

3saiiezne Anexceu FOpvesuu
Ipuamypcxuii cocyoapcmeennwiii yuugepcumem umeru Lllonom-Anetixema
Cmyoenm

AHHOTALIUA

Ilenmpro  HCCIIEOBAaHMS  SIBISCTCS  pa3pabOTKa  PETPECCHOHHOM — MOJICIIH,
MO3BOJIAIONIEH IIpeJcKa3aTh BEC, ONHUPAasCh Ha IO W POCT denoBeka. s
pealn3aiuyi MOJICTH MpUMEHsIach nmporpaMmmHas cucreMa Knime. JlanHble ObLIH
B3SATHl K3 OTKPBHITBIX HMCTOYHMKOB Ha Github. B pesymbrate mocrpoeHa
perpeccroHHas MoJIelb ¢ KoddduiuenTom aerepmuHannu R*2=0.9.

KiroueBble ciaoBa: basa manneix, Knime, nuHeiHas perpeccus, THCTOrpaMma,
y3eI

Development of a regression model in Knime that predicts weight by gender
and height of a person
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Sholom-Aleichem Priamursky State University
Student

Abstract

The aim of the study is to develop a regression model that allows predicting weight
based on a person's gender and height. The Knime software system was used to
implement the model. The data was taken from open sources on Github. As a
result, a regression model with a coefficient of determination R"2=0.9 is
constructed.
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1 BBenenne

1.1 AkTyajibHOCTH

Hcxonss u3 coBpeMEHHOro 00OpOTa JAHHBIX YEJIOBEK MOXET IMOTPATHUTh
Ky4y BPEMEHHU Ha pacyeThl CTATUCTUUYECKUX JAHHBIX UMEHHO MOATOMY MOSIBUJIACH
aKTyaJIbHOCTh aBTOMAaTH3allMU TAHHOTO MPOLECcCa ¢ BO3MOKHOCTbIO ONTUMHU3ALINH
yKkazaHus (opMys NOJO0PKHU U ONpeIeSICHUs BU/Ia U TUTIA JAHHbBIX.

1.2 O630p uccaenoBaHuUi

M. P. beprxonn u ap. B myOiauKamuu paccKa3biBalOT 00 HOBOBBEICHHSIX U
Bo3MokHOCTsAX miaathopmer Knime [1]. A. ®wmiOpyHH © [Ip. HMCCICIYIOT
BO3MOKHOCTH BOCHIPOM3BEACHHUS IMOJYYSHHBIX JaHHBIX Ha JIOOBIX CHCTEMax
MO3BOJISONMIAss  OBICTPO TepenaBaTh W TOBTOPATH IOJIYYCHHBIC JIAHHBIE W3
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uccienoanuii [2]. C.belickuH U JIp. ¢ IOMOIIBIO JTOTIOJHUTEIHLHOTO IIJIarMHA JIIS
Knime aBTOMaTH3MpyIOT PYTHHHBIE pacyeThl B pabdoueii cpeae [3]. M. Maszanen u
Jp. CPAaBHUBAIOT C APYTUMU MPOAYyKTaMH XeMHUH(MOPMAaTHKHU Bbiaeasss Knime kak
JYYIIAA HHCTPYMEHT ISl YYeHBIX [4].

1.3 Ilesap uccienoBaHusI
Llenp wuccmenoBaHus - pa3paboTaTh perpeccHoHHYy0 Moneiab B Knime,
TTO3BOJISIONTYIO TIPEICKA3aTh BEC, HA OCHOBE JIAHHBIX O TI0JIC U POCTE YEIOBEKA.

2 MaTtepuajabl 1 MEeTOABI

Hannbie B opmare CSV Obutn B3THI ¢ caitta Github [5]. dia usydenus
y3JI0B TPOTPpaMMbl OCHOBHBIM MCTOYHHKOM WH(MOPMAITUU CIYKWIT O(PHIIMATLHBINA
dopym miaTpopmer Knime [6].

3 Pe3yabTaThl U 00CyKICHUSA

B Knime Bce snementsl HaswiBatorcs Yiznamu (Nodes). OcoOGeHHOCTHIO
paboThl B MporpamMme SIBJISIETCSI, TO, YTO MOCJE KaKJ0r0 U3MEHEHHs B JIOOOM U3
y3JI0B, €ro HeoOxoaumMo EXecute (BBIMONHUTH) BPYUYHYIO, TaK K€ B MpPOTpaMMme
€CTb HECKOJIbKO BHJIOB CBSI3bIBAHHS Y3JIOB, MOPSAJOK CBSI3bIBAHUS KpaliHE Ba)KeH
JUIs TIOJMy4YeHUs KOHEYHOro pesynbrara. Ha3BaHus Bcex y3/10B, ONUCAaHHBIX B
CTaThe, SBISIIOTCS TOYHBIMH, TaK KaK B TIpOrpaMMe IO KaTeropusM €cTh
MHO’KECTBO aHAJIIOTUYHBIX HEOOXOAMMO HCKaTh MMEHHO MO Ha3BaHUIO, a HE IO
n3o0pakenuro. /s Hayana HeOOXOAMMO 3arpy3uTh UCXO/IHBIC MaHHBIE B Knime,
Tak Kak Oa3a maHHBIX XxpaHuThcs B CSV ¢dopmare B mporpamMmy MOXHO €€
3arpy3uth nocpeactsy CSV Reader, tam HeoOxoaumo HaxkaTh «Browse...» wu
yepe3 (aiIoBbIid MEHEKEP BHIOpATh HYXKHYI0 0a3y 1aHHbIX (puc. 1).
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A Dialog - 6:1 - CSV Reader

File

Seflings Transformation Advanced Settings LimitRows Encodng Flow Variables Memary Policy

Tnput location

Read from  Local File System

Mode  @Fie () Fiesin folder

File C:\Users\Catink\Dowrloads Wueight-height.csv ~| | Browse.. | |y

Reader options
Format

Autodetect format Ee3

Column delimiter Row delimiter () Line break () Custom |0
Quote char " | Quote escape char

# | Comment char

Has column header Has row ID
Support short data rows Prepend file index to row ID
Preview

1) The suggested column types are based on the first 10000 rows only. See "Advanced Settings’ tab.

Row ID [S]Gender |[D]Height |[D]Weight
Row0 Male 73.847 241.894
Row1 Male 68.782 162.31
Row2 Male [74.11 212.741
Row3 Male 71731 220,042
Rowd ale 65.882 206.35
Row5 Male 67.253 152.212
Rowé Male 68.785 183.928
Row? ale 65349 167.971
Rows Male 67.019 175.829
Row3 Male 63.456 156.4
Rowid ale 71195 186,605
Rowll Male [71641 213.741
Raw12 Male 64766 167.127
Rowi3 ale 65.283 189,46
Row14 Male 69.244 186.434
Raw1s Male [67.5% 172.187
Rowi6 ale 72,418 156.023
Row17 Male 63.974 172.883
Raw18 Male 63.64 185.934
Rowid Male 67936 182.427
Row20 Male 67.915 174.116
Row21 ale 65.439 157.731
R m 138 133 174

oK Apply Cancel @

Pucynok 1. Bunx oxna Configuration B Y3ne CSV Reader

[Tocne aToro HEOOXOAMMO NEPEBECTH JTAHHBIE B CTOJIOIaX B CAHTUMETPHI U
Kuiorpammbl. J{ist aToro Ha pabodyro o0yacTh HyXHO n0o0aBuTh 2 y3nma «Math
Formula» u coeanHNTH MX MOCIEIOBATEIBHO, YTOOBI COSTUHUTD Y3JIbI IOCTATOYHO
32)KaTh JIGBYIO KHOIKY MBIIITM HA 3HAYKE BBIXOANINX MAHHBIX y3ja W JIOBECTH
yKazaTeJieM MBIIIH JI0 3HauKa BXOSIINX BTOPOTo y3ia (puc. 2).

C5V Reader Math Formula Math Formula

EH o ) p——tp i >

i S i
L L L

Mode 1 Mode & Mode 6

Pucynox 2. Bua paboueii 061acTi ¢ CBSI3aHHBIMH Y3JIaMU

B y3nax Heo6xoaumo ykaszath (puc. 4 u 5).
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Dialog - 45 - Math Formula — O X
File

Flow Variables Memory Policy

Column List Category Description
ROWINDEY Al
ROWCOLNT
Height Function

(D] weight ROWCOUNT ~
ROVWINDEX

pi

~ | |Value of e (base of natural logarithm, 2.718281828459045) =

COL_MIM(col_name)
COL_MAX(col_name)
COL_MEAN{col_name)
COL_MEDIAM(col_name)
COL_SUM(col_name)
COL_STDDEV{col_name)
COL_VAR(col_name)
In{x)

. o) . :

Anfa
Flow Variable List

Expression

1 $Height$*2.54 ~

(O Append Column:
(®) Replace Column: @ Height -

[] Convert to Int

oK Apply Cancel @

Pucynok 3. Bua nepBoro y3ia MareMaTu4eckoi (hopMyIibl

Dialeg - 4:6 - Math Formula — [m| *
File

Flow Variables Memory Policy

Column List Category Description
ROWINDEX Al
ROWCOLINT
Height Function

[D] weight ROWCOUNT "
ROWINDEX

pi

e

COL_MIN({col_name)
COL_MAX(col_name)
COL_MEAM(col_name)
COL_MEDIAN(col_name)
COL_SUM({col_name)
COL_STDDEV{rol_name)
COL_VAR({col_name)

In{x)

- !og(x} v v

Anfa
Flow Variable List

Expression

1 $Weight$=e.4536 P

() Append Column:
(®) Replace Column: @ Weight

[ Convert to Int

0K Apply Cancel ®

Pucynok 4. Bua Broporo y3na MareMaTu4eckon (hopMyIibl
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B kaxmoM 13 y370B 1o ouepeny HeoOXOAMMO BPYYHYIO HaOpaTh KOMaH.Y,
BBIOpaTh cTosOer ajs ObICTporo M00aBlieHUS B TOJE BBOJA MOYKHO JBOWHBIM
KJIINKOM TI0 HeMy (puc. 5).

Row ID [§]Gender |[D|Height |[D]weight
Raw0 Male 187.571 109,723
Rowl Male 174,706 73.624
Row2 Male 188.24 95.499
Row3 Male 182,197 99.811
Row Male 177.5 93.6
Row5s Male 170.823 69.043
Rowe Male 174.714 33.43
Row? Male 173.605 75.192

Pucynok 5. HoBblif B HCXOTHON TAOIHIIBI C YK€ OOHOBICHHBIMU JaHHBIMU
pocTa 1 Beca

[lon yenoBeka AENUT AaHHBIE HA 2 KaTEropHH AJid AaJIbHEHUIIEH paboThl C
JTaHHBIMHA HEOOXOMMO 3aKOJUPOBATh MOJ ¢ TToMoIsio y3ima Category to Number
(M3 KaTeropuu B 4UCIIO), rae 0 — 3T0 My>KCKOil 1oJ1, a | — 3T0 )KEHCKUU M0, TaK
KaKk B TaOJUIIE JUIIb OJAWH CTOJIOMK C CHUMBOJBHBIMU KJIacCU(DUIIMPOBAHHBIMU
JTaHHBIMH, TO KNnime aBToMaTudecku mojadepeT HeoOXOAMMBbIC MapaMeTphbl U €ro
MO>KHO BBITIOJIHUTH (pHC. 6).

Row ID [1]Gender |[D|Height |[D]Weight
RowD 0 187.571 109.723
Rowl 0 174,706 73.624
Row2 0 138,24 96,499
Row3 0 182,157 99,311
Rowd 0 177.5 93.6
Rows 0 170,323 59,043
Rows 0 174.714 83.43

Pucynox 6. Bua Tabmauiis! ¢ 3aK0AMPOBAHHBIMYU 3HAYEHUSIMU T10J1a

YroObl MOCMOTPETh TUCTOTPAMMBI TIOJTYYCHHBIX JaHHBIX HEO0OXOIMMO
N00aBUTHh COOTBETCTBYIOIINE Y3JIbI U COCTUHHUTD C TIOCICIHUM y3JIoM. B Kakmom
y3Jie THCTOrpamMMbl HeoOxoauMo BeIOpaTh B moisie Histogram column (Cronben
TUCTOTpaMMbl) JaHHbIE, KOTOPbIE HY>KHO OTOOpa3uTh (puc 7 U 8), a BO BKIAJKE
Bining ([enenus), B mone Number of bins ny»xHo yka3ath KOJIMYECTBO NEICHUM,
(puc. 9, 10, 11).
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Dialog - 4:8 - Histogram

File
Binning General Plot Options  Control Options  Interactivity Flow Variables

General Settings
[[] Generate image

Histogram Column @Height “

Aggregation Method
(®) Occurence Count () Sum () Average

Manual Selection Wildcard fRegex Selection

Y Aiter Y rAiter
ﬂ Gender
b m Height
m Weight

»

<
<«

Enforce indusion

Enforce exdusion

Process table in memory

Repart on missing values

Indude 'Missing values' category

Cancel ®

oK Apply

Pucynok 7. OKHO HACTPOEK FUCTOTPAMMBI C YKa3aHHUE pOCTa

Dialog - 4:9 - Histegram

File

< Binning General Plot Options Control Options  Interactivity Flow Variables

General Settings
[[] Generate image

Histogram Column @Waght £e

Aggregation Method
(®) Occurence Count () Sum () Average

Manual Selection Wildcard/Regex Selection

Y rAiter Y Aiter
M ﬂ Gender
3 m Height
m Weight

»

<

<«

Enforce indusion

Enforce exdusion

Process table in memory

Report on missing values

Indude 'Missing values' category

Cancel ®

OK Apply

PucyHnoxk 8. OKHO HACTpOEK TUCTOrpaMMBbI C yKa3aHUE Beca
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Dialog - 4:9 - Histogram - O X
File

i General Plot Options  Control Options  Interactivity Flow Variables

Binning method
’V@ Fixed number of bins () Sample quantiles

MNumber of bins m
cas

Quantiles (comma separated) |0‘0, 0.25, 0.5, 0.75, 1.0

Bin Maming
[@ Midpoints () Borders (") Mumbered

[] Force integer bounds

Mumber format settings
’V@ Default formatting () Advanced formatting

Output format | Standard String ~

Precision

Precigion mode Dedmal places i

Options

Rounding mede |HALF_UP L

[ ok || Ay || cancel |
Pucynox 9. OKHO HacTpOeK THCTOTPaMMBI, TapaMeTphI BKIAAKK Binning

Histogram EEE
@ Height
2196
2000
| II

147.253 159.818 172.384 18495 197515

Pucynox 10. I'mctorpamma pocra
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Histogram ElEE
@ Weight
2175

2000

71.252
W Weight 1849

1000

0 _- L

43.316 61.94 80.564 99.187 17.81

Pucynox 11. I'uctorpamma Beca

Temeps MOXXHO TMOTNPOOOBATH BBIUMCIWTH BIUSHUE pOCTa Ha Bec 0e3
WCIIOJIb30BAHUSl JJAHHBIX O TOJIE YeJOBEeKa JUIsi 3TOr0 HEoOXOAuMO Ha pabodyro
obmacte n00aBuTh y3en Linear Regression Learner, coeiuHUTh C TOCICIHUM
UHTEPIIPETHPYIOIMUM y3i10M (puc. 12) u HacTpoiikax y3i1a HeoOXOIUMO yKas3aTb
Target (Ilens) — Weight, a taxxe ybemuthes, uro B mosie Include (Bxirouas),
OCTQJINCh TIOJISI BECa W POCTA, B NMPOTHBHOM ClIydae IMPOBEPUTH MPABUIBLHOCTH
HacTpoiiku y3na Category to Number (puc. 13).

Linear Regression
Learner

]
CS5V Reader Math Formula Math Formula Category To Ilumbef M »
L ]

“—b flx) > i > > 0 :_< Node 7

[ ] L] L ] L ] Histogram
Node 1 Node 5 MNode & Node 4 .E
L ]
MNode 8
Histogram

~fii-

L ]
MNode 9

Pucynox 12. Bunx paboueit 061acTi ¢ HOBBIMU y371aMHU
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Dialog - 4:7 - Linear Regression Learner

- O *
File
Flow Variables Memory Policy
rTarget
[D] weight ~
rValues
(® Manual Selection (_) Wildcard/Regex Selection
r Excude - Indude
Y Aiter Y Aiter
| | Gender > D | Height

»
i

<«

() Enforce exdusion (® Enforce indusion
rRegression Properties
[] Predefined Offset Value: 0
r~Missing Values in Input Data Scatter Plot View
(®) Ignore rows with missing values. First Row: 145
() Fail on observing missing values. Row Count: 20000 5
oK Apply Cancel @

Pucynoxk 13. OkHO HacTpoeK y351a TUHEHHOM perpeccuu 0e3 ydyeTa nojia

[Tocne BBIMOHEHUS y371a MOKHO TIOCMOTPETh TPaUK JIMHEHHON PEerpecCHH
U pe3yJbTaThl BeiunuciaeHuu (puc. 14 u 15).
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Linear Regression Scatterplot View - 47 - Linear Regression Learner - O s

File Hilite

122 467 |

102,347

98,347

80,347

79,347

68,347

50,347

48,347

30,347

208347 T

1.42E2 1.52E2 1,.62E2 1.72E2 1.82E2 182E2  2,00E2
1.37E2 147E2 1.57E2 167E2 1.77E2 187E2 1.87E2

Mouse Mode | Selection e Fit to size Background Color [ use anti-aliasing

Pucynox 14. I'padux nuneiHOM perpeccuun

Linear Regres... — O >

File

Statistics on Linear Regression

Variable Coeff. Std. Err. tvalue  P=|i|
Height 13782 0,0057 2429746 0.0
Intercept-159,0844 098575-166,1092 0.0

R-Squared: 0,8552
Adjusted R-Squared: 0,8552

Pucynok 15. CtatucTtuka 1o JuHEMHON perpeccuu

N3 pe3ynbraToB ciieayeT 4TO ypaBHEHUE JIMHEMHOW PETPECCUMU:

y = 1.38*x - 159.1

IJIe X-pOCT B CM, Y-BEC B KI'

RA2 - Tounocts monenu — 0,8552

KoaddummeHnTsl CTaTUCTHYECKU 3HAYUMBI, TaK Kak mapamerp P>|t| meHbIe
0,05.

Jlanee ¢ MOMOIIBIO TUHEHHON PErpeccuu HEOOXOIUMO BBICUMTAThH BIIUSHUE
3HAYEHHWH pocTa W IMOJI Ha BeC YesloBeKa ¢ MoMoIibio y3ima Linear Regression
Learner, s 3Toro HeoOX0AMMO BepHYTH mapamerp Gender B paboduyio 00J1acTh,
OCTaJIbHBIE TTApaMeTphl He MeHstoTes (puc. 15).
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Dialog - 47 - Linear Regression Learner - O x
File
{Settings Flow Variables Memory Policy
Target
[D] weight ~
Values
(®) Manual Selection () Wildcard/Regex Selection
r Exdude r Indude
Fiter Y Aiter
s st > | | Gender
| D| Height
»
<
<«
(0) Enforce exdusion (@) Enforce indusion
Regression Properties
[] Predefined Offset Value: 0
Missing Values in Input Data Scatter Plot View
(®) Iagnore rows with missing values. First Row: 115
() Fail on observing missing values. Row Count: 20000 [~
QK Apply Cancel @l

Pucynok 15. Bug okHa HacTpOEK JIMHEWHOW PErpecCUU BKIIIOYAst MO U POCT

[Tocre BBIMONHEHMS Yy371a MOXKHO CHOBAa IIOCMOTpPETh TIpauk pacuera
JMHENHOU perpeccuu U pe3ynbrarsl (puc. 16 u 17).

A\ Linear Regression Scatterplot View - &7 - Linear Regression Learner

File HiLite

122,487 |

109,347

99,3477

89,347

79,347

69,3477

59,3477

49,3477

38,347

203471
T

A2E2 1.52E2 1.62E2 1.72E2 1,82E2 182E2  2,00E2
1.37E2 1.47E2 1.57E2 167E2 1.77E2 1.87E2 1.97E2

Default Settings  Column Selection  Appearance
X Column: Y Column: X attribute 137,828 | 200,657 15

@Height w @'\-'-a'eight

¥ attribute 29,348 |5 122,467 %

Pucynok 16. I'paduk pacuera nuHeHOM perpeccuu
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LA Linear Regre...

File

Statistics on Linear Regression

Variable Coeff. Std. Err.t-value P>|t]
Gender -87897 01257 -69,8311 0.0
Height 1,0674 000641659728 0.0
Intercept-102 3076 1,1294 -90,5888 0.0

R-Squared: 0,9027
Adjusted R-Squared: 09027

Pucynoxk 17. Pe3ynbrathl 0o TMHEHHOMN perpeccuu

N3 pe3ynbTaToB CIEAYET YTO YPAaBHEHUE JIMHEUHOW PErPECCUMU:

y=-8.79 *x1 + 1.1 *x2 -102.3

rae x1-mou, Xx2-pocT B CM, y-BEC B KT

RA2 - Tounocts Mogenu — 0,9027

KoadduireHnTsl CTaTUCTHYECKU 3HAYUMBI, TaK Kak mapamerp P>|t| meHbIe
0,05.

Bumum mo 3mauenuto R”2, uro nmoOaeimenue mapamerpa «Gender/TTom»
YIIYYIITHIO MOJIEIb.

Jlarmee HeoOXOaMMO TIpeJicKa3aTh Bec C moMoInbplo y3iaa Regression Predict,
nociie JT0OaBJICHUS HYXKHOTO y3Ja, €ro HEOOXOAMMO COCTUHHUTH C HUCXOIHBIMHU
JaHHBIMU Yepe3 CBsI3b BXO/I/BBIXOJI y3J1a U3 MOCIEAHETO peoOpa3oBaHusl TaOIUIIbI
Y BXOJa/BBIX0JIa MOJICTU JIMHEHHON perpeccuu JaHHBIN y3e]1 HE UMEET HaCcTpOeK,
BaKHO JIMIIb IIPaBHIILHOE COCAMHEHNE y3110B (puc. 18).

Linear Regression
Learner

>
CSV Reader Math Formula Math Formula  Category To Humb'y- M | 4

- - »— o
E - L - -
B o> i fix) Ba . \ Node T
] ® [ o Histogram Regression
MNode 1 Mode 5 Mode 6 Mode 4 Predictor
Mode 8
Histogram Mode 10

MNode 9
Pucynox 18. Buna paboueit o01acT mpu COSTMHEHUH HYKHBIX y3JI0B
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[Tocne BBIMONHEHHUS MOCACIHETO y3JIa MOXHO MOCMOTPETh IMOJyUYCHHBIC
3HaueHus Beca BbIOpaB ommuio Predicted data, B TaOmuie MOABUTCS HOBBIH
cToJ10e11 ¢ 0003HaYEeHHBIMH JaHHBIMHU (puc. 19).

Row ID [1]Gender |[D|Height |[D]|weight |[D]Predicti...
Rowd o 187.571 109,723 97.902
Rowl 0 174,706 73.624 54,17
Row2 0 183,24 96,499 23,515
Row3 0 182,197 99,811 92,165
Rowd 0 177.5 93.6 57.152
Row5 0 170,823 59,043 B0.025
Rows 0 174,714 83.43 84,173
Row? 0 173.605 76,132 82,995
Rowa 0 170,228 73,802 79,39
Row3 0 161,179 70,943 52,732
Row10 0 180,836 84,644 90,713
Rowll 0 181,968 26,953 91,921
Rowl2 0 164, 506 75.80% 73.283
Rowl3 0 175,979 85,233 B5.529
Row14 0 175,879 84,567 B85.422
Rowl5 0 171.82 73,104 51.089
Rowl6 D 183,943 88,919 54,029

Pucynok 19. Koneunslit B TaOJIUIIBI ¢ TIPECKa3aHHBIM BECOM
BoiBOABI

Knime — ynoOHas miatdopma Jiis aHaIu3a JaHHBIX, TOJYYICHHUS OTYCTHOCTH
U pPEIICHUs MHOTUX 3aJ1au CBSI3aHHBIX C OOJIBIIUM 00BEMOM PaA3JIUUHbBIX TaHHBIX.

Pemenne nuHeHOM perpeccuu OJUH U3 MHOKECTBA 3a7a4, KOTOPBIX MOXET
pemuts Knime.
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