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BCTYII

VY cy4acHUX yMOBax CTPIMKOTO PO3BUTKY iH(OPMAaiTHUX TEXHOJOT1H
i 3pocTanHHs 00cATiB LMPPOBHUX NaHUX e)EeKTUBHUN aHaNi3 iHopMaLii cTae
KJIIOYOBMM YMHHUKOM YCIILTHOTO NPUHHATTS pillleHb y O6aratbox cdepax —
Bin Oi3HeCy Ta EKOHOMIKH [0 MEIWIMHU W Hayku. BomHouac, fKicTh
AHATITUYHUX BUCHOBKIB 3HAYHOIO MIPOIO 3aJISKHTh BiJ SKOCTI BXiTHHX
nanux. Came TOMy erTam HiATOTOBKM [JAHWX € KPUTHYHO BaXKIMBOIO
CKJIJI0BOIO TIPOIIECY ITU(POBOTO aHATIZY.

[MigroToBka MaHWX BKIIOYA€ HHU3KY MPOLENYpP, 30KpeMa OYHIICHHS,
HOpMaJTi3ailiro, 00poOKy MPOIyIIEHNUX 3HAUEHb, KOIyBaHHS KaTeropialbHUX
3MIHHHMX, PEAYKIII0 PO3MIpHOCTI Ta iHINI METOAW, IO 3a0e3neuyroTh
TOTOBHICTh JaHHUX [0 MOAAJIBLIOr0 CTATUCTUYHOTO a00 MAIIMHHOTO aHAJi3y.
Hanexxne onpautoBanHsl JaHUX TO3BOJISE 3MEHIIUTH MOXHUOKU, TOKPAILIUTH
TOYHICTH MOJIENIeH Ta MPHUIIBUAIINTH Mpoiiec 00poOKH iHpopmMarii.

Meroto i€l 1abopaTtopHOi poOOTH € HAOYTTS MPAKTUYHUX HABHYOK 3
MITOTOBKH TM(GPOBUX MTaHWUX [0 aHalli3y, OCBOEHHS 0a30BUX TEXHIK
mepenoOpoOKN JaHWX 13 BUKOPHCTAHHSAM Cy4YaCHHX IHCTPYMEHTIB Ta
MPOTPaMHUX 3aCO01B.

YV Xoni BUKOHAHHS 3aBJlaHb CTYJCHTH HABUATHCS:

- BUSIBJISITH T YCYBaTu NMPOOJIEMH Y CUPUX JaHUX;

- 3aCTOCOBYBAaTH OCHOBHI MeTOAW TpaHc(opMallii Ta HopMamizarii
JaHUX;

- HIATOTYBaTHM  JaTaceTH A0 IOAAJBLIOrO BHUKOPUCTAHHS B
AHATITUYHAX 200 MAITMHHUX MOJICIISIX.

JlaboparopHa pobora opieHTOBaHa Ha (POpPMYBaHHS NPAKTUYHUX
KOMIETEHTHOCTEH, HEOOXimHUX Uil e(eKTHBHOI pPOOOTH 3 peallbHUMHU
HabopaMHu JaHWUX Y paMKax MU(POBOTO aHATI3Y.



JIABOPATOPHA POBOTA:
INIAI'OTOBKA JAHUX JJISA AHAJII3Y

MeTta po0OTH: OTPUMATH HABUYKH OYMIICHHS, HOpMali3alii Ta
CTaHmapTu3amii JaHuX (MiArOTOBKYU TaHUX).

1 TEOPETUYHI BITIOMOCTI
1.1 CepenoBuima ajst po6oTu

OpHUM 13 HaWOUIBII PO3MOBCIOPKCHUX IHCTPYMEHTIB JUIS aHaTi3y
JTAHUX € BUKOPHUCTAHHA 010J1i0TEeK MOBH TporpaMmyBaHHs Python.

TakuM 4YHHOM, JJSI TIPOBEACHHS TAKOTO THITy aHajiily MOXHA
CKOPHUCTATHCS HACTYITHUMH CEPEIOBHILAMH:

- CKaJaTH Ta BCTAHOBUTH cepeioBHIe MOoBH Python 3 mijkimoueHHIM
HeoOXiqHuX 010i0TeK (neperik 010MI0TeK HaJaBaTUMEThCS JIali);

- cKopucTarHcs oHjiaiH-cepenosumeM Google Colaboratory.

11 MOXXITMBOCTI aBTOHOMHO1 poOOTH BapTO BCTAHOBHUTH CTAI[iOHAPHE
nporpamue 3ade3nedennsi Mo Python, sike MokHa ckayatu 3 odiniiHoro
caiity 3a mocwmanHsMm [1]: https://www.python.org/ (lns crpomenns
MOJIAJIBIIIOTO MIKITFOYSHHsI 010JIIOTEeK IIJISX JI0 MalKH YCTAaHOBKHM BKa3aTH
tuny: C:\Python\Python312).

IIpr MOXIMBOCTI pOOOTH 3 MTOCTIHUM MiIKITIOYEHHSIM 10 IHTEPHETY
MOXxHa ckopHuctarucsi cepenosumeMm Google Colaboratory, po3poGnenum
rxomrtaniero Google Ta nMpu3HaYSHUM IS CIIEIiTiCTIB TI0 00poOIli 1aHuX i
JNOCHTIDKEHHSIX B oOnacTi ImTy4HOro iHrenekty. CepenoBullie 103BOJSE
MUcaTH Ta BHUKOHYBAaTH Kox MoBU Python Oe3mocepenHbo B Opaysepi.
ITocunanns Ha cepenoswuiie: https://colab.research.google.com/ .

1.2 HeoOxigHi 0i01ioTexn A5 aHAJI3Y JaHHUX

Jlo HalO1IBIT YaCTO BUKOPHUCTOBYBAHUX Oi10TIOTEK ITPH aHANI31 TaHUX
Ta MPE3CHTAallii OTPMMAaHUX BUCHOBKIB BiIHOCSTHCS:
- NumPy;


https://www.python.org/
https://colab.research.google.com/

- Pandas;

- Matplotlib;

- [Python;

- SciPy.

[Ipu poOoTi Ha IEpCOHATHEHOMY KOMIT FOTEPi TaHUH Iepeiik 0i0moTek
BCTAHOBITIOETHCS y BIANOBIIHOCTI 3 pekoMeHaamiaMu. IIpu BukopucTaHHI
omnain cepenosuma Google Colaboratory moctym po 0i0mioTex €
ABTOMATUYHUM 1 HE BUMAarae J0JaTKOBUX MaHIITYJISIIIIH.

1.2.1 Bbioniorexa NumPy

NumPy, ckopouenns Big «Numerical Pythony, - ocHoBHUIT makeT myst
BUKOHAHHS HayKOBUX po3paxyHkiB Ha Python. Bin Hamae HactymHi
0COOJTMBOCTI:

- MOXKJIBICTh IIBUAKOTO Ta €(QEKTUBHOTO CTBOPEHHs 00 €KTiB
OaraTtoBUMipHOTO MacuBy ndarray;

- HasgBHI QyHKIIT 1)1 BUKOHAHHS 00YHCIIEHb HAJl €IEMEHTaMU OHOTO
MacuBy a00 MaTeMaTUYHUX OMepalliil 3 KiJbKoMa MaCUBaMH;

- HasBHI 3ac00M IS YUTAHHSA 1 3alMCy HA TUCKW HAOOpiB NaHUX,
MIPEJICTABJICHUX Y BUIVISIAI MACUBIB;

- nependaveHi QyHKINI s BUKOHAHHS Omepaliid JiHiHHOT anreOpw,
niepetBopeHHs Oyp’e i reHepyBaHHS BUTIQAKOBUX YHCET;

- HasiBHI 3aco0M 1151 iHTerpauii 3 kogoM, Hanucanum Ha C, C++.

Kpim mBuakux 3aco0iB poOOTH 3 MacHBAaMH, OHIEI0 3 OCHOBHHX
et NumPy B yacTuHi aHami3y JlaHUX € OpraHi3aiis KOHTeHHepa Jyis
nepeAadi JaHUX MK anroputMamu. Sk 3aci® 30epiranHs 1 MaHimynsmii
maanMu MacuBu NumPy 3HauHo edekTuBHIIN 3a BOymoBani B Python
CTPYKTYPH JaHHX.

Jis yCTaHOBKM TakKeTy HEOOXiHO BHUKOHATH HACTYIHE: BiIKPHUTH
KOHCOMIE (Win+R -> cmd) Ta HabpaTtu KOMaHMy: pip install numpy.

1.2.2 Biomiorexa Pandas

bibmioreka pandas Hajae CTpyKTypH AaHUX 1 QyHKII, CIpsIMOBaHi Ha
CIpOIIEHHS Ta TPUCKOPEHHA POOOTH 31 CTPYKTYPOBaHUMHU JIaHUMHU.
OcHosuutt 00’ ekt Pandas — DataFrame (puc. 1.1) - nBoBUMipHa TaOIHUII, Y
SIKIF PSJIKY 1 CTOBIIIII MAIOTh MITKH.



bibmioreka Pandas nmoeaHye BUCOKY MPOAYKTHBHICTH 3ac00iB poOOTH
3 MacuBamH, TmpuramManHy NumPy, 3 THYYKUMH MOMKJIHBOCTSIMHU
MaHIMYJTIOBaHHS ~ JTAHUMH, BIACTUBUMH CICKTPOHHUM TaOnHIsIM i
pensniinum 6a3am qanux. BoHa Hajjae po3BUHEHI 3ac00HU 1HIEKCYBaHHS, 1110
JAl0Th 3MOTy JIETKO 3MiHIOBatd (opMy HaOOpiB AaHWX, (opMyBaTH
MO3JI0OBXHI 1 TONepeyHi 3pi3u, BUKOHYBaTH arperyBaHHs 1 BHOHparu

MM AMHOXHHH.
»>>> frame
total_bill sex smoker day size

1 16.99 Female No Sun 2
2 10.34 Male No Sun 3
3 21.01 Male No Sun 3
4 23.68 Male No Sun 2
5 24.59 Female No Sun 4
6 25.29 Male No Sun 4
7 B.77 Male No Sun 2
8 26.88 Male No Sun 4
9 15.04 Male No Sun 2
10 14.78 Male No Sun 2

Pucynok 1.1 — Ilpuknag DataFrame B Pandas

Hns po3pobku ¢inaHcoBux nomatkiB Pandas mpomonye mMpoKuid
Halip cIemiai3oBaHuX BHCOKONPOAYKTUBHHX 3ac00iB aHaJi3y YacOBHUX
psziB.

Cama Ha3Ba Pandas yTBopeHa Bin:

- Panel Data (mamenpHi nmaHi) — TEepMiH BHKOPHCTOBYETHCS B
EKOHOMETPHIII /JIsl TO3HAaUeHHs 0araTOBUMIPHUX CTPYKTYPOBaHUX HaOOpiB
JaHUX;

- Python Data Analysis — TepMiH XapakTepu3ye MPOLeC aHaNi3y JaHUX
3a goromoror Python.

Jlns ycTaHOBKHM TIakeTy HEOOXiHO BHUKOHATH HACTYITHE: BIIKPHTH
koHCOIb (Win+R -> cmd) Ta HaOpatu koMaHny: pip install pandas.

IIpu BcTanoBIeHHI 0i0mioTekn Pandas aBToMaTHyHO 3aBaHTaXYEThCA
i 6i0mioTeka NumPy.



1.2.3 Bioaiorexa Matplotlib

bibmioreka Matplotlib — ogmu i3 HalnmomymspHimmx y Python
IHCTPYMEHTIB ISl CTBOpPEHHS TpadikiB Ta IHIIMX CITOCOOIB Bizyamizarlii
IBOBUMIpHUX AaHuX. [HTerpoBana 3 IPython, mo nae 3Mory opranizyBaru
3py4YHe IHTEpaKTUBHE OTOUEHHS JUIS Bidyalizalii Ta AOCTIKEHHS AaHUX.
[ToOynoBani 3a gonoMororo naHoi 0i6mioTekn rpadiku € iIHTepaKTUBHAMU —
MOXXHa 30UIBIIMTH MacmTad MEeBHOI IiNSHKM Trpadika i BUKOHYBaTu
IMaHOPaMyBaHHS 3a TOTIOMOTOIO TIaHe i IHCTPYMEHTIB Y BikHI Tpadika.

Jig ycTaHOBKHM TMakeTy HEOOXiIHO BHMKOHATH HACTYIHE: BIIKPHUTH
koHcoIb (Win+R -> cmd) Ta HaOpatu KoMaHny: pip install matplotlib.

1.2.4 Bbioaioreka Seaborn

Seaborn — 1e 6i0MOTEKa AT CTBOPEHHS CTaTUCTHYHHX TpadikiB Ha
Python. Bona rpyHaTyeThest Ha matplotlib 1 TicHO B3aemonie 3i cTpykTypamu
naHux pandas.

Apxitekrypa Seaborn 103BoJIsi€ IBUIKO BUBYHTH Ta 3PO3YMITH JaHi.
Seaborn 3axoruiroe it Gpeiimu qaHUx a00 MacHBH, B SIKUX MICTSThCS BCI
JaHi, 1 BUKOHYye BCi BHYyTpimHi ¢yHKUii, moTpiOHI UIi CEeMaHTUYHOTO
JOCIIJDKEHHSI Ta CTAaTHCTUYHOI arperamii Juisi NMEepeTBOPEHHS JaHuX Ha
iHpopMaTuBHi rpadikm.

Bona aOctparye ckiIamHICTh, JO3BOJISIIOYHM TPOEKTYBATH Tpadiku
BIJITIOBIJTHO JI0 BUCYHYTHX MOTPEO.

Jnst ycraHOBKM makery: BiAKpUTH KoHcoib (Win+R -> cmd) Ta
Habparu KOMaHLy: pip install seaborn.

Ilin 4yac BcraHoBiIeHHA Seaborn 010ioTEKa BCTAaHOBUTH BCl
3aNeXHOCTI, BKIrodarouu Matplotlib, pandas, numpy Ta scipy.

1.2.5 biomiorexa IPython

[Python - KOMITOHEHT CTaHIAPTHOTO HAOOPYy IHCTPYMEHTIB HAyKOBHX
po3paxyHkiB Ha Python, sikuii moB’si3ye BCi cremiaiizoBaHi IHCTPYMEHTH.
Bin 3a0esmedye HajiifHE BUCOKONPOAYKTHBHE CEPEIOBUIIE IS
IHTEPaKTUBHUX 1 JOCTIAHHUIIBKAX po3paxyHKiB. Ile oOomonka Python 3
JOaTKOBUMH MOXKJIMBOCTSIMHU, IO Ma€ Ha METi NPUCKOPUTH HalKCaHHA,
TECTyBaHHS Ta HAIAropKeHHs koay Ha Python. Oco6nmBo BoHA KOpUCHA TS
po0oTH 3 JaHUMU Ta iX Bizyasizallii 3a JonoMororw matplotlib.



Jns ycTaHOBKM mMakery: BiAKpUTH KoHconb (Win+R -> cmd) Ta
HaOparu KOMaHAy: pip install ipython.

1.2.6 Bio6aiorexa SciPy

SciPy — 3i0paHHA TakeTiB, MPU3HAYCHUX IJIS PO3B’S3aHHSA Pi3HHUX
CTaHJIaPTHUX OOYMCIIIOBAIBHUX 3a/1a4. J[0 TAKMX MAKeTiB BiIHOCATHC:

- scipy.integrate: migOpOrpaMH YHCENBHOTO iHTErpyBaHHA Ta
pO3B’s13aHHs MU epeHIiaTbHUX PIBHIHB;

- scipy.linalg: mimmporpamu niHiHOI anreOpu Ta pPO3KIaJaHHA
MaTpHIIb, IO TOTMOBHIOIOTH Ti, IO BKIIFOYEHI B numpy.linalg;

- scipy.optimize: aiaroputMu ontumizamii QyHKUid (3HAXOIKEHHS
MiHIMYMIB) i IOIIYKY KOPEHiB;

- scipy.signal: 3acobu 00poOKHM CUTHAITIB;

- Scipy.sparse: aJfOPUTMH POOOTH 3 PO3PIMHKCHUMHU MATPHISIMUA Ta
PO3B’sI3aHHS PO3PIHKEHUX CUCTEM JIiHIHHUX PiBHSHB;

- scipy.stats: craHmapTHi Oe3mepepBHI Ta ITUCKPETHI PO3MOALTN
HimoBipHOCTEeH ((PyHKUIi MITBHOCTI WMOBIPHOCTI, (OpMyBaHHS BHOIpKH,
¢yHKmii  Oe3mepepBHOTO  PO3MONITY  HWMOBIPHOCTi),  pPi3HOMAaHITHI
CTaTUCTUYHI KPUTEPITl Ta JOAATKOBI OMIMCOBI CTATUCTHKH;

- scipy.weave: 3aci0 ans BOymoByBaHHS komy Ha C++ 3 MeToro
MPUCKOPEHHS 00YMCIICHb 3 MACHBAMH.

Jnst ycraHOBKM makery: BiAKpuUTH KoHconb (Win+R -> cmd) Ta
HaOparu KOMaHAy: pip install scipy.

1.3 Ertanu npouecy aHaJi3y JaHHX

Juns Ttoro, mo0 oTpuMarH pe3ynbpTaTH MIOAO0 AaHali3y JaHuX,
HE0OX1HO BUKOHATH HACTYITHI OCHOBHI €TaIlu:

- B3a€MOZIA 13 30BHIIIHIM CBITOM — YHTAaHHA 1 3allHC JAaHUX, IO
30epiraroThes y (aitnax pizHuX (Hopmartis i B 0a3ax TaHUX;

- MATOTOBKA — OUMINEHHA, mepedopMaTyBaHHs, KOMOIHYBaHHS,
HOpMaJti3arlis, 3MiHa (hopMH, GOPMyBaHHS MO3IOBKHIX 1 TOTIEPEYHUX 3Pi3iB,
MIEPETBOPEHHS TAaHUX IS aHAaJIi3y;
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- IEPETBOPEHHSI — 3aCTOCYBAaHHS MAaTEMaTHYHUX 1 CTaTUCTUYHHX
omeparii 10 Tpymn HaOOpiB HaHUX IS TOPOIHKCHHS HOBUX HAOOPIB:
HaIPUKJIJ, arperyBaHHs BEIUKOI1 TaOIHUIN 3a TPYIIOBUMHY 3MIHHUMHU;

- MOJICJIFOBAHHS Ta PO3PaXyHOK — 3’ €THAHHS TaHUX 31 CTATUCTUYHUMU
MOJNIENISIMA, ~ allTOPUTMAaMH ~ MAIIMHHOTO  HAaBYaHHA Ta  IHIIUMH
00YHCTIOBAILHUMH 3aC00aMU;

- Ipe3eHTalis — CTBOPEHHS IHTEPAaKTUBHUX ab00 CTaTWYHHX
rpadivyHUX yABI€Hb a00 TEKCTOBUX 3BEJICHbD.

1.4 IMiaroroBka JaHMX AJs NOJAJBUIOT0 AHAJI3Y

Ilicns 3aBaHTaXKeHHS HAOOPY MAaHMUX, SKi MOXYTH OyTH OTpHMaHi 3
PI3HUX JKepel, HeoOXiIHO X MiAroTyBaTH AJIS MOJANbLIOTO aHamizy. Llei
mpotiec oTpuMaB Ha3By Data Wrangling.

Data Wrangling - (aHT1. «KOH(ITIKT JTaHUX») — 1€ TIPOIICC OUUIIICHHS
Ta 00’ €JHAHHS «CUPHUX» 1 CKIIAIHUX HA0OPIB JAHUX IS JIETKOTO IOCTYIY Ta
aHamizy.

OCKIJIbKM KUIBKICTh JTaHUX 1 JPKEpen JaHWX MIBUJKO 3POCTAaOTh 1
PO3IINPIOIOTHCS, CTa€ BCE OLIBIN BAXKIIMBOKO 33/1auelo MUTAaHHS OpraHi3arlii
BEITMKUX OOCSTIB JOCTYIMHUX MaHWX I aHamizy. Lleil mporec 3a3Budaid
BKJIIOUa€ B ce0e pyyHe NEepEeTBOPEHHs Ta BiJOOpakeHHS JaHUX 3 OJHOTO B
iHmmi ¢opmar, o6 3abesrmeunTd OiIBII 3pydYHE BUKOPHCTAHHS Ta
OpraHi3ailiio JaHuX.

Ha mpakruiii € Tpu 3aranbHi 3aBAaHHA, TIOB’s3aHi 3 mpoiecoMm Data
Wrangling:

- Data cleaning (ouncTKa AaHUX) — BHJAJICHHS HEIHPOPMAaTHBHUX Ta
MTOMUJIKOBUX €JIEMEHTIB JaHHX;

- Data transformation (mepeTBopeHHS JaHUX ) — MPUBEACHHS JaHUX JI0
3py4yHHUX (OpMATIB B 3aJISKHOCTI BijT iH(opMaIlii, o Tam 30epiraeThCsi;

- Data enrichment (momoBHEHHS HaHWX) — JOMOBHEHHS BXIiTHUX
JaHUX eJIeMEHTAaMHU, SIKUX He BHCTauae, 3 ypaxyBaHHIM JIOTIKH iH(opMmarrii,
10 aHATI3YEThCA.
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Jlo 00poOKM Ta MiArOTOBKYU JAHUX TAKOX BIHOCSATHCS HACTYITHI JIii:

CTaHAAPTHU3AIIS TaHUX;

HOpMAaJTi3alisi TaHuX;

OlHIHT;

CTBOPEHHS iHIUKATOPHOI 3MIHHOI.

CranjapTu3allisi AaHuX — JaHi 3a3BUYail 30UPAIOTBCSA BiJl Pi3HUX
areHTCTB y pi3HUX (hopMmarax. CTaHgapTH3aIlis — i€ MPOLEC IePETBOPSHHS
JMAaHUX Y 3arajdpHUl ¢opMmar, MmO TO3BOJSIE TOCTIAHHUKY MPOBOAUTH
3MIiCTOBHE MOpiBHSHHA. CTaHAapTH3allisl JaHUX TaKOX € TEPMIHOM JUIsI
IIEBHOTO THITY HOpPMaJli3allii MaHWX, sSKa JOCITAEThCSA BITHIMAHHAM Bif
MMOTOYHOTO 3HAYEHHSI CEPEIHBOTO 1 AUICHHSIM Ha CTaHIaPTHE BiAXUJICHHS.

Hopmamizamis maHux — 1e mporec NepeTBOPEHHsI 3HAYEHb KiTbKOX
3MIHHHUX Y TIOAiOHMIA mianma3oH. THITOBI HOpMaTi3allii BKIIFOUAIOTh:

- MacmTaOyBaHHSA 3MIHHOI TaKMM YHHOM, IO0 cepemHe 3HaYeHHS
3MIHHOI cTaHoBmIIO 0;

- MacmTabyBaHHS 3MiHHOI, 100 AxcHepcis cTaHoBUIA 1;

- MaciTaOdyBaHHS 3MIHHOI, 11100 3HaYeHHs Oy B miarra3oHi Bix 0 7o 1;

BiHiHT — 1Ie Tpolec MepeTBOPECHHS HEMEPEPBHUX YHCIOBUX 3MiHHHX
y JAMCKPETHI KaTeropiaibHi «OiHW» JUIS  3rPYNOBaHOTO  aHAJI3y.
Hamukman: df["horsepower"|=df["horsepower"].astype(int, copy=True) —
MIepPEeTBOPEHHS BCiX 3HAU€Hb CTOBIIISA B THUT int;

Innukatopna 3mMiHHa (200 (piKTHBHA 3MiHHA) — II€ YHCIIOBA 3MiHHA, SKa
BUKOPHCTOBYEThCS I TIO3HAYEHHS KaTeropiil. Ix HasmBaroTh dummies,
TOMYy IO CaMi YHCia HE MAaroTh BHYTPINIHHOTO 3HA4YeHHs. [HAMKATOpHI
3MiHHI BUKOPUCTOBYIOTBCSI MIPU POOOTI 3 KareropiaJlLHUMH 3MiHHUMH IS
perpeciiHOro aHaizy B HACTYITHUX MOMYJISX.

Jani, mo miansaraioTh aHamidy, BUMaraioTh Pi3HOTO MEpemiKy aii
roniepenHb0i 00poOku. Llei mporec MoXke BKITIOYATH SIK BCi IepepaxoBaHi
KPOKH, TaK 1 OyJb-sIKy X KOMOIHAI[i}0 B JOBUIbHIN KIBKOCTI B 3aJI€KHOCTI
BiJl CTPYKTYpH JJAaHHUX B paMKax CTPYKTYPOBaHOTO HA0OPY MaHUX (J1aTacery).

Haracer — (Big ammi. dataset) cTpykTypoBaHM Habip HaHWUX, KU
BHUKOPHCTOBYETBCS ISl aHAIII3y, MAIIMHHOTO HaBYaHHsI, MoOy10BU rpadikiB
i Bizyamizaniii Ta iH. 3aBaHTakeHU# naracet Ha3uBaeThesa DataFrame.
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2 MIATOTOBKA JJAHUX JO AHAJII3Y

Ilepen mouarkoM pobOOTM 3 JaHMMH [ aHaily HEOOXiIHO
MiATOTYBaTH CEPEAOBUILE: NTPU aBTOHOMHiN po6oTi Ha I1K BcTanoButH Bei
HeoOximgHi 6i0mioTekw; mpu poOOTI B OHIAWH-CEPEHOBHINI — IiATOTYBaTH
BIMIOBITHY BKJIAJKY.

2.1 3aBaHTa)keHHA JAHUX

s 3aBaHTaXeHHS 0a3uM JaHUX MOXKHA CKOPUCTATHCS KOMaHJIOO
Oibmorexn Pandas: .read csv. Jlnsd 1pOro crodyatky 3aBaHTaXYEThCS
BKazaHa 0i6ioTeka. Takok sl 3pyIHOCTI MOMATBINIX MAHITYJIAIIN 3pa3y
i’ eqHyeTbest 0i0mioreka NumPy. JlicTHHr anst 3aBaHTaKeHHS JaHUX
HACTYITHHI:

#3aBaHTaxeuHs O0ibnioTexu Pandas 3 nceemoHimoMm pd Ta
#6ibniorexkmu NumPy 3 nceBmoHiMoM np

import pandas as pd

import numpy as np

# BamaeTnca iMm’g danny 3 HDOBHUM IUISXOM OO HBOTO
filename = “D:\MCAD\Projects\datasets\FileName.csv”

df = pd.read csv(filename)

Komanna .read csv mae mapamerp names, KM € HEOOOB’SI3KOBUM.
dopmar JaHoTO MapaMeTpy — KOPTEXK, IKAH MiCTUTh Ha3B CTOBIIIIB TAOJHIII.
3a 3aMOBYYBaHHSIM OEpETHCS MEPIIHHA PSTOK TAOJHUII, IO 3aBAHTAXKYETHCS.
[IpoToTun BUKIMKY QyHKIIIT IPEICTaBICHIH HACTYITHOIO KOMaHIO0:

pd.read csv(filename, names = headers)

Takum YUHOM, IapaMeTp names MOXHAa BHUKOPUCTOBYBATHU JIA
BHU3HA4YCHHA HOBUX HAa3B CTOBHHiB pu 3aBaHTaXXECHHI naracery.
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3a 3aMOBYYBAaHHSM PO3IUIBHUKOM JJISl CTOBIIIB B Csv-—daiimi
BBKAETHCA KOMa. JSIKIIO B SKOCTI PO3MIIbHUKA BUKOPHUCTAHO IHIMAN 3HAK
(HanpuKiIag, Kpamka 3 KOMOKO «;»), KOMaHJa 3UUTYBaHHS JOTOBHIOETHCS
HACTYITHUM apryMEHTOM, HaBEICHUM Ha JIICTUHTY:

df = pd.read csv(filename, sep=';")

st mepeBipKy KOPEKTHOCTI 3unTyBaHHs (aitny BuBegemo nepiui 10
PAIOKIB 3aBaHTaKeHOI Ta0mwIIi. [l IbOTO CKOPHUCTAEMOCS KOMaHIOH0:

print (df.head (10))

B pesynbrari oTpuMaemMo meperiK pSAKiB TaONWIll, MPUKIAT SKOI
HaBeICHNH Ha pUCYHKY 1.2.

Customer Number Customer Name 2016 2017 Percent Growth Jan Units Month Day Year Active
0 10002.0 Quest Industries  $125,000.00  $162500.00 30.00% 500 1 10 2015 Y
1 552278.0 Smith Plumbing  $920,000.00 $101,2000.00 10.00% 700 6 15 2014 Y
2 234770 ACME Industrial ~ $50,000.00 $62500.00 25.00% 125 3 29 2016 Y
3 24900.0 Brekke LTD $350,000.00  $490000.00 4.00% 75 10 27 2015 Y
4 651029.0 Harbor Co ~ $15,000.00 $12750.00 -15.00% Closed 2 2 2014 N
5 215460.0 Kudos Concepts  $125,00000  $162500.00 30.00% 500 9 17 2012 Y
6 458214.0 ITI Fiserv  $920,000.00 $101,2000.00 ? ? 3 28 2013 Y
7 265482.0 Big Pond  $50,000.00 $62500.00 25.00% 126 8 18 2014 Y
8 256327.0  IntelliMax Solutions $350,000.00  $490000.00 4.00% ? 2 15 2016 ?
9 785462.0 LEK communications ~ $15,000.00 $12750.00 -15.00% Closed 7 4 2013 N

Pucynok 1.2 — Ilpuknan 3aBantaxenoro DataFrame

I3 onmcy 10 BXiTHMX MAHWUX BiJIOMO, IO CTOBMII HAMAIOTh HACTYITHY
iHpOpMaIio:

- Customer Number — HOMep KiTieHTa B 0a3i IaHUX;

- Customer Name — iM’s KJII€HTa;

-2016 Ta 2017 — npuOytku kmienta B 2016 Ta 2017 pokax
BIJIITOBIHO;
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- Percent Growth — BincoTok 3poctanus nmpuOyTKy KiieHTa B 2017 p.

BigHocHO 2016-10;

- Jan Units — cyma 3aMOBJICHHIX TTOCIIYT KJIIEHTA;

- Month, Day, Year — nara peectpauii KiIi€HTa;

- Active — akTHBHICTb KJIICHTA.

I[J'Dl OIIiHKI/I SIKOCTI 3aBaHTaKEHHUX JaHuX MOXHAa BUBECTU 3arajibHYy

iH(pOpMAIIiIO TPO HUX KOMAHOIO:

print (df.info())

B pesynbrari oTpuMy€eMo HAcTYIHI 1aHi, HABeJeHi Ha PUCYHKY 1.3.

<class

‘pandas.core.frame.DataFrame’ >

RangeIndex: 18 entries, @ to 17
Data columns (total 18 columns):

#

0O = L P R @

9

Column Non-Null Count
Customer Number 18 non-null
Customer MName 18 non-null
20816 18 non-null
2017 18 non-null
Percent Growth 18 non-null
Jan Units 18 non-null
Month 18 non-null
Day 18 non-null
Year 18 non-null
Active 18 non-null

object
object
object
object
object
inted
inted
inted
object

dtypes: floatb4(l), int64(3), object(6)
memory usage: 1.5+ KB

Pucynok 1.3 — Indopmariist npo DataFrame

B nanomy iHdopmarliiiiHoMy OJ0IIi 3a3HAYAETHCS, IO 3arajbHHMA

po3mip Tabmuii — 18 psinkie 3 Hymepaieto Bin 0 mo 17. Tabnuns Mictuth 9

CTOBMINIB 31 CBOIMH Ha3BaMH. B KOXHiM KOMIpIll TaOIWIl iCHye SKeCh

3HAYCHHsS, TOOTO TaONMIS HE MICTUTh MOPOXKHIX KOMIpok. B croBmmi 3a

HomepoMm O iH(opmarriss 30epiraeTbcst B popMaTi 3 IUIABAIOUOI0 KPAITKOO

(float64), B croBmax 6, 7, 8 30epiraroThes MaHi MUTOUYUCETHLHOTO THITY
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(int64), B IHIIKMX CTOBMIIX — SK 00’€KTH (HAHOUIBII ONW3BKHIA aHAJIOT —
PAIOK str). 3araipHHEA po3Mip daitry — 1,5 KB.

IIpoBenemo anamiz OTpUMaHMX JaHUX Ha OCHOBI iH(opMmarii,
HaBe/IeHOI Ha pucyHKax 1.2-1.3:

- BXiJHI JaHI MICTATh HEBU3HAYCHI IMapaMeTpH, B JAaHOMY BHUIAAKY
MO3HAYEHI «?»;

- BXiIHI JaHi 3aBaHTaXXECHI B HE3py4YHHX (opmarax, M0 3HAYHO
YCKJIaTHUTH POOOTY 3 HUMU;

- HeoOXiTHO TIepEeBIPUTH BXiJHI JaHi Ha HASBHICTh IIOBTOPIB.

Ipumimka:

Y Bunanky poOOTHM 3 HEMOBHUMH JaHUMH MOMJIMBE OTPHMAHHS
iHpOpMaLifHOro NOBINOMIICHHS BUIIISAY, HABEICHOMY Ha PUCYHKY 1.4.

<class '"pandas.core.frame.DataFrame'>

RangeIndex: &5079 entries, 0 toc 65078

Data columns (total 7 coclumns):
userID £5079 non-null okject

Track » non-null okbject
artist non-nill okbject
genre non-nill akbject

City non-mill object
time non-mill object
Day non-rmll object

dtypes: object(7)
memory usage: 3.5+ MB

1) HeKOpEeKTHA Ha3Ba CTOBIYUKIB (YSPBOHMIA MapKep);
2) naHi € HETIOBHUMHU: iICHYIOTh ITOPOXKHI KOMIpKH (CHHIN Mapkep)
Pucynoxk 1.4 — [ndopmartis mpo DataFrame 3 HemOBHUMU TaHUMH

3 TEeKCTy BUAHO, IO € HACTYITHI HETOYHOCTI y BXiTHUX AaHUX:

- B Ha3Bax CTOBIIIIB € 3aiiBi CUMBOJIU (TIPOOILIK), IKi BApTO NMPUOpaTn
(1 — uepBoHHMII Mapkep);

- B TaOHII € KOMIPKH, SIKi HE MICTSTH KOIHO1 iH(popMariii, ToOTo BOHH
nopokHi (2 — cuHiit Mapkep). lle BUaHO 3 TOro, IO 3arajbHa KiNBKICThH
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psaakiB B garaceri mponucaHa B Rangelndex, a KiTBKICTh 3alOBHEHHX
KOMIpPOK ISl IIEBHOTO CTOBITYMKA — O€3MMOCEPEIHBO Y BIIITOBITHOMY PSIAKY.

2.2 O0poOKa HeBU3HAYEHUX JAHUX

3a pesynpraTaMH aHallidy BXiJIHOTO TEKCTy BHIHO, IO 3aMiCTh
HEBH3HAUEHWX KOMIPOK HaBEJIEHO TEBHUM CUMBOI «?7». Bin He mae
CIPUHHATH JaHy KOMIpKY SIK MOpOXHIO. ToMy BapTo HOro 3aMiHUTH Ha
BimcyTHicTs ganmx NaN. Ilpuxmam i peanizarmii IIbOTO TPOIECY Mae
HACTYITHUM BUITISAL!

df.replace ("?", np.nan, inplace = True)

2.2.1 BusiBjIeHHSI HEBU3HAYECHHUX JAHUX

Jis mepeBipku HasSBHOCTI BiJICYyTHIX JaHUX MOXKHa CKOPHUCTATHCS
KOMaHJIaMH:

- .isnull() — moBeptae True, K110 B KOMipui cToiTh NaN;

- .notnull() — noBeptae True, KO B KOMIpPIIi 3aMAcaHi JaHi.

CrBopuMO 3MiHHY, ska Oyne MICTHTH iHpOpMaLilo Npo HasBHI
MOPOXKHI KOMipKH. 151 IbOr0 MOKHA CKOPUCTATHCS KOMAH/IO0I0:

missing data = df.isnull()

Jia mipaxyHKy KiJTbKOCTI IMTOPOXKHIX KOMIPOK, TOOTO MPOITYIIEHUX
3Ha4Y€Hb, B TAONHWIII MOXKHA cKopucTaTucs rukioMm for: "True" mpencrasisie
BigcyTHe 3HaueHHs, a "False" o3Hauae, 1m0 3Ha4YCHHS MPHCYTHE B HAOOpi
maHux. Y Tim mukiny for metox ".value counts()" migpaxoBye KidbKiCTh
ICHyIOUMX 3HaueHb (B JaHOMy BumNanky kumbkicte "True"). IIporpamua
peasizariis miei 3a7a4i HaBeJeHa Ha JIICTHHTY:

for column in missing data.columns.values.tolist():
print (missing data[column].value counts())
print (n n)
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B pesynbrari orpumyemo indopmanito npo DataFrame, HaBeneny Ha
pucyHky 1.4.

Buano, mo BimcyTHI JaHi crocTepiraroThCsi B CTOBHILIX Percent
Growth, Jan Units, Active — kuipkicte True BigmigHa Big 0. B iHmmx
CTOBIIIISAX BCi KOMIPKH 3amoBHEHi (110 18 3Ha4eHsb 3 18 icHyounx).

Customer Mumber
False 18
Mame: count, dtyps: inted

Customer Mame
False 13
MName: count, dtype: inté4

2816
False 18
Mame: count, dtyps: inted

2017
False 13
MName: count, dtype: inté4

Percent Growth

False 16

True 2

Mame: count, dtyps: inted

Jan Units
False 15
True 3

MName: count, dtype: int64

Month
False 13
MName: count, dtype: inte4

Day
False 18
MName: count, dtype: int64

Year
False 13
MName: count, dtype: inte4

Active
False 16
True 2

Mame: count, dtype: inted

Pucynok 1.4 — IlepeBipka Ha HasBHICTb Ta BiCYTHiCTh NaHuxX B DataFrame
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2.2.2 Jlii 3 HeBU3HAYEHUMHU JAHUMHU.
BincyTtni, abo HeBU3Ha4eHi, AaHi MOXXHa OOPOOMTH HACTYITHUM
YHHOM:!
a) BHJQJIUTH JIaHi:
1) BumaJeHHS BCbOTO PAIKA,;
2) BHJANEHHS BCi€T KOJIOHKHY;
0) 3amiHWTH JIaHi:
1) 3aMiHa BiICyTHIX JaHUX Ha CEPEIIHE 3HAYCHHS,
2) 3aMiHa BIACYTHIX JaHHX 32 YaCTOTOIO;
3) 3aMiHa BiZICYTHIX JaHUX 3a JOTIOMOTO0 1HIIUX (PyHKITiH.
Lini croBmmi cmijl BWIyYaTH, JHIIE SKIIO OUTBLIICTH 3alUCIB Y
CTOBNLI MOPOXKHI. B iHIIOMY BUMaiKy AOUIIBLHO MPOBECTH 3aIIOBHEHHS
KOMIpPOK 3a IEsSKOIO JIOTIKOO.

2.3 BusBjeHHs NPOo0JIeMHUX MiCIb i IOCTAHOBKA 3aBIaHHSI

3a pe3ynbTaraMu IMPOBEJCHOTO aHaji3y BHU3HAYaEMO NEpENiK
HEeoOX1agHMX AiH Ha BXIIHUMH JaHUMU:
- 3MIHUTHU TUIIU JaHUX Ha 3pYy4YHi;
- 3MIHUTH HEBU3HAYEH] JaHI;
- NMIEPEBIPUTH HA HASIBHICTH MTOBTOPIB.
HeoOxiH1 aii 110 CTOBIIIAM:
a) croarmeis 'Customer Number':
1) 3MIiHHTH THT JaHUX Ha int;
6) crosmi '2016' and "2017":
1) OYHCTHUTH Bij 3aBUX CMBOJIIB,;
2) 3MiHUTH THI gaHux Ha float;
B) crosrens 'Percent Growth':
1) 3minuTy THO nanux Ha float;
2) MOTIOBHUTH HEBHCTAYarOdi JaHi - YacTKa 30UTBIIEHHS 000POTY
3HaueHHs B cToBii 2017 BimHOCHO 3HayeHHs cToBIg 2016;
r) croenensp 'Jan Units';
1) 3minuTH THNO DaHuX Ha float;
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2) MOTOBHUTH HEBHCTAUYAIOYi IaHI - CEPEHE 3HAYCHHS 110 CTOBIIIS
JUIS BIACYTHIX MaHUX, 0 - 71 TEKCTY;
m) cromi 'Month', 'Day’, 'Year':
1) o0’emHaTH BMICT Ha 3MIHUTH THIT JaHUX Ha datetime;
e) croBrmens 'Active':
1) 3MIHHUTH THI JaHUX Ha — bool;
2) 3aMiHUTH AaHi: koo Y, To 1, iHakire — 0.

2.4 PooOorta 3i cToBNIUsSIMH

BukoHaeMo 3ariaHoOBaHi MEPETBOPEHHS 32 KOKHUM CTOBIILIEM.

2.4.1 CroBnensp '‘Customer Number'

B manomy crommi HeoOXigHo 3MinuTH hopMmar nanux 3 float na int.

Jliis mepeTBOpeHHsI TUITY JaHUX B pandas icHye 3 OCHOBHUX CIIOCOOU:

- BUKOPUCTATH METOJ astype(), 100 NPUMYCOBO 3aJIaTH HOBHH THIT;

- CTBODUTH  CIIELialli30BaHy  KOPUCTYyBaubKy  QYHKLiIO IS
MIEPETBOPEHHS JaHUX;

- BUKOpUCTaTu QYHKIII o _numeric() abo to_datetime().

B nanomy Bunanky, 3BaXkaro4d Ha JaHi, 110 30epiraroTbcsi B CTOBIIL,
JOLITFHO BHKOPUCTATH TeEpImNi crmoci6. B mpoMy Bumanky OJOK Komy
MaTuMe HACTYITHUH BUIVIS], HAaBeleHUH Ha JicTUHTY 2.1.

Jlictuar 2.1 — 3mina popmaTiB 1aHUX B CTOBIIII

df ["Customer Number"] = df['Customer
Number'].astype ('int')

print (df.dtypes) #nepeBipka TUNiB maHuUxX B
CTOBILAX

B pesynbrari orpuMyemo iHpOpMAIliifHe TOBIIOMIICHHS, HaBeleHE Ha
pUCYHKy 1.5.
[lepeTBOpEHHS THITY JaHUX MEPIIOTO CTOBII MPOHUIIIIO YCITIIIHO.


https://pandas.pydata.org/docs/reference/api/pandas.Series.astype.html
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a2

Customer Number  intG4
Customer Name  object
2016 object

2017 object

Percent Growth object

Jan Units object
Month int64
Day intG4
Year int64
Active object

Pucynok 1.5 — Tnpopmanis nmpo motouni tunu ganux B DataFrame

2.4.2 CroBnui '2016' Ta '2017'

Jani, mo 30epiraroTbcs B 3a3HaYEHUX CTOBIIIIX, OKPIM JAOMYyCTUMHUX
Kparok, B SKOCTi PO3/iIbHIKA IIJIOi Ta JpoOOBOT YaCTHH, MICTSTh KOMHU Ta
CHeLialbHUIl CHUMBOJI J0JIapa, L0 YHEMOXXJIMBIIOE MpsSME TNPHUBEICHHS
tuniB. Tomy B maHOMy BHMAIKy [OIUJIBHO PO3POOWTH KOPHCTYBAIBKY
¢$yHKLi0, sika Oyle OYMIIyBaTH JaHi Ta npuBoauTH ix ao tumy float. Kon
(hyHKIIIT HaBEJICHUI Ha JICTHHTY 2.2.

Jlictunr 2.2 — @yHKLisA A7 OYUILIEHHS Ta KOHBEPTALlii JaHUX
def convert currency(val):

# TlepeTBOPEHHS UYMCJIOBOTO 3HAUEHHS pPAIKa
# B UMCJIO 3 IJIABAUOKD KPAaIKOo:

# - Bumanse $;

# - Bupamdge Komy;

# - I[epeTBOpPKE B UMCJIO 3 [LJIABAKNUOK KPAIIKOW.
new val = val.replace(',', '").replace('s', ''")

return float (new val)

# BacTocyBaHHA pPO3poOIsIeHOIl byHKILI
df['2016'] = df['2016'].apply(convert currency)
df['2017'] = df['2017'].apply(convert currency)
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# mepeBipseMo pesysbTaT
print (df.dtypes)
print (df.head (10))

B pesynbrari BHKOHAaHHS AAaHOTO IMPOTPAMHOTO OJIOKY OTPHUMAaHO
pe3yibTaTH, HaBeneH! Ha PUCYHKY 1.6.

2 Customer Number Customer Name 2016 2017 Percent Growth Jan Units Month Day Year Active
Customer Number  int64 0 10002 Quest Industries  125000.0  162500.0 30.00% 500 110 2015 Y
Customer Name  object 1 552278 Smith Plumbing  920000.0 10120000 10.00% 700 6 15 2014 Y
2016 float64 2 23477 ACME Industrial ~ 50000.0  62500.0 25.00% 125 3 29 2016 Y
2017 floats4 3 24900 Brekke LTD 350000.0  490000.0 4.00% 7510 27 2015 ¥
Percent Growth  object 4 851029 Harbor Co 150000  12750.0 -15.00% Closed 2 2 2014 N
Jan Units object 5 215450 Kudos Concepls 125000.0  162500.0 30.00% 500 9 17 2012 Y
Month int64 [ 458214 ITI Fiserv 920000.0 1012000.0 NaN NaN 3 28 2013 ¥
Day int64 7 265482 BigPond 500000  62500.0 25.00% 125 8 18 2014 ¥
Year ints4 8 256327  IntelliMax Solutions 3500000  480000.0 4.00% NaN 2 15 2016  NaN
Active object 9 785462 LEK communications  15000.0 12750.0 -15.00% Closed 7 4 2013 N

a) 0)

a) THITH JaHUX B CTOBIIIIAX; O0) BMICT CTOBIIIIIB
Pucynok 1.6 — DataFrame micnst meperBopenHs cronuis '2016' ta 2017

2.4.3 CroBnens 'Percent Growth'

B nmanomy croBmui icHye 3aiiBuii cuMBOMI «%)», a TAKOXK € MOPOXKHI
nani, nosnaueHi sik NaN. [Ipu 6e3nocepeHiii cipo0i MPUBECTH JaHi JaHOTO
croBnug a0 tumy 'float' BUKHIaeThCs MOMMIIKA: caMe uepe3 HasiBHicTh NaN.
Kowmipky 3 NaN He MO’XHA TIPOCTO 3aMiHUTH Ha SIKECh YHCIIO 200 TEKCT 3 Tiel
X MpuyuHU. TOMy B AaHOMY BHIAJKy BHPILIEHO 3aMiHMUTH Taki JaHi Ha
YHCJIOBE 3HAYEHHS, SIKE OHO3HAYHO HE BUKOPUCTOBYETHCS 1 MOBEPHYTH IS
KOMIpKH TUT Str (1HIIHMH BapiaHT — BUKOPUCTATH JIJISl TOCSATHEHHS TaHOT METH
komanny .replace()). [Ipuxmnan qanoro npouecy HaBeACHUH Ha JicTUHTY 2.3.
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Jlictunr 2.3 — [puknan poOOTH 3 HEBU3HAYCHUMH TAHUMHU

# BamiHa koMmipok 3 NaN Ha 3HauenHs 0

# Ta noBepHeHHS HO TUIY Str

# 9 OOHOMAHITHOCTI HAaHMX B CTOBIIL

df ["Percent Growth"] = df["Percent
Growth"].fillna (0) .astype('str')

Jlani mpuBOAMMO JaHi CTOBIIIS O HOBOTO THIY 3 Mapajie]IbHUM
OYMINEHHSAM BiJ| 3alilBUX CHUMBOJIB i HOpMAaJi3alli€l0 pe3yasbrary (ZiIuMo

BiamoBime Ha 100). Jlmd OHOTO BHKOPHCTOBYEMO JIAMOIa-(QyHKIIIFO
(mictunr 2.4).

Jlictunr 2.4 — Ilpuxitan OYUIICHHS Ta KOHBEPTAIIii TaHUX

# IpmeenenHs no Tuny float

df [ 'Percent Growth'] = df['Percent
Growth'] .apply(lambda x: x.replace('S$',
'")).astype('float') /100

print (df.dtypes)

ITicns mpuBeAeHHS AaHUX 10 HOBOTO THUILy IPOMYIIEHI KOMipKH
MOXHA JIOMIOBHUTH 3HAYCHHSMH. B jJaHOMy BWIIAAKy 3HAuCHHS
BH3HAYAETHCS SIK Pi3HUIS MiX 1 Ta BinHOMEHHSM npuOyTKy 3a 2016 pik 10
puOyTKy 3a 2017 pix (icTuaT 2.5).

Jlictunr 2.5 — [Ipuxian 3an0BHEHHS MPOIYIICHUX JaHUX

# uacTxa 30isbmeHHS 0BOPOTY BHAUEHHSH

# B croenui 2017 BigHOCHO 3BHaueHHa crToBnusa 2016

df ['Percent Growth'] = df.loc[df['Percent Growth']
== (0.0, 'Percent Growth'] = 1-
df['2016']/df['2017"]



23

B pesynbrari oTpuMyeMo TaOIUIIO JaHUX, HABEACHY Ha PUCYHKY 1.7.

° Customer Number Customer Name 2016 2017 Percent Growth Jan Units Month Day VYear Active

T ——— ] 10002 Quest Industries 1250000 162500.0 0.230769 500 110 2015 2
Customer Name  ject 1 552278 Smith Plumbing 9200000 1012000.0 0.090903 700 6 15 2014 ¥
2016 floatsa 2 23477 ACME Industrial 500000 62500.0 0.200000 125 3 29 2016 2
2017 floatsd 3 24900 Brekke LTD 350000.0  490000.0 0285714 7510 27 2015 Y
Percent Growth  floats4 4 651029 Harbor Co 150000 127500 0476471 Closed 2 2 20m N
Jan Units. object 5 215450 Kudas Concepts 1250000 162500.0 0.230769 500 9 17 2012 Y
Month int64 6 456214 Tl Fiserv 920000.0 10120000 0.090908 Nal 3 28 2013 ¥
Day int64 7 265482 BigPond 500000 625000 0.200000 125 8 18 2014 ¥

Year int64 8 256327 InteliMax Solutions  350000.0  490000.0 0285714 NaN 2 15 2016 NaN
Active object 9 785462 LEK communications  15000.0 127500 0476471 Closed T4 2 N

a) 0)

a) TUIU JaHUX B CTOBIIIIAX; 0) BMICT CTOBIIIIIB
Pucynok 1.7 — DataFrame micist mepetBoperHs ctoBis 'Percent Growth'

[IpuBeneHHs 1 TOMOBHEHHSI JAHUX TMPOMIILIO YCIIIIHO.

2.4.4 CroBneup 'Jan Units'

[Hdpopmaris, m0 HaJAETHCS B IIBOMY CTOBIIIII, TAKOXK HEOAHOPIIHA: B
HBOMY MICTSTBCSA YHCIA, PAJOK, a TaKOXX € HEBH3Ha4deHa KoMmipka. Tomy
MOCIIIOBHICT i OyJe aHajoriyHa JaisM 3 [OMEPeIHIM CTOBIIIEM
(micturH 2.6).

Jlictunr 2.6 — [Ipukinag 3aMiHM HEBU3HAYCHUX JTAHUX

# BamMiHMMO BHaueHHS KOMipok, gkxi HeoOximHO
IOONOBHMTHM, 3asjajleriib yHiKaJbHMM 3HAUEHHAM

df ["Jan Units"].replace(np.nan,'-1', inplace =
True)

ITepeTBOpPEHHS 3MiCTy CTOBIIIS Ha YHCIA 3 MApaIEIbHOK 3aMiHOO
TEKCTOBOTO psika Ha Hyi b (0) BHKOHYETHCS 32 JIOMOMOTOK KOMAaHIU
.to_numeric() (ictusr 2.7).
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Jlictunr 2.7 — [pukian mepeTBOPEHHS psAKa Ha yhcia

# mamiHa 3HaueHnb (p4OkKa) Ha UuMCHa,

# AKImWO SBHAUYEHHS HEe € uMCcJioM — Ha Nan
#.fillna(0) - samina Nan Ha O
df ["Jan Units"] = pd.to numeric(df['Jan Units'],

errors='coerce')#.fillna (0)
print (df.head (10))

3amoBHUTH TIPOIYIICHI JaHI BUPIMIEHO CEpeAHIM 3HAYCHHSM I10
CTOBIIO. /[l [BOro Croyarky 3HAXOJUMO I 3HAYCHHS, a IOTIM
MiJICTaBISAEMO B HEOOXiTHI KOMIpKH (JTicTHHT 2.8).

Jlictuar 2.8 — 3anoBHEHHSI IPOMYIIEHUX 3HAYEeHb CepeIHIM

#3HaxoOMMO cepenHe 3HAUEHHS IO CTOBIILD

avg norm loss = df['Jan
Units'].astype('float') .mean (axis=0)

print ("Average of Jan Units:", avg norm loss)

# IinmcTaBiageMO CepenHe 3HauyeHHd B KoMipku 3 "-1"

df.loc[df["Jan Units"] == -1, "Jan Units"] =
avg_norm loss

3 MeTo10, 00 B JaHUX He OylI0 MOPOXKHIX KOMIPOK 1 IS CHPOLLEHHS
TTOIAJTBITIOT0 aHaTi3Y, Y BIATIOBITHOCTI 31 3MICTOM BX1THUX JaHUX, IPUHHATO
pillieHHs peaji3yBaTy 3aMiHy BMiCTy KOMIpOK, B sikux Oyiu psiaku “Closed”
(3amineni 3apa3 Ha Nan), Ha 3HaueHHs «0» (JicTaHT 2.9)

Jlictunr 2.9 — 3aMiHa HeBU3HAYEHUX AaHUX HA «0»

# samiHoeMo nan Ha 0
df ["Jan Units"].replace(np.nan, 0, inplace=True)
print (df.head (10))
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B pesynbrari oTpuMy€emMo BUTIISA TaOMUIll, HaBeIeHUI Ha pUCYHKY 1.8.

Customer Number Customer Name 2016 2017 Percent Growth Jan Units Month Day Year Active
0 10002 Quest Industries 1250000 1625000 0.230769 500.0 1 10 2015 Y
1 552278 Smith Plumbing 9200000 10120000 0.090908 7000 6 15 2014 A
2 23477 ACME Industrial ~ 50000.0 62500.0 0.200000 125.0 3 29 2016 Y
3 24900 Brekke LTD 3500000  450000.0 0285714 75.0 10 27 2015 Y
4 651029 Harbor Co  15000.0 12750.0 -0.178471 0.0 2 2 2014 N
5 215460 Kudos Concepts 1250000  162500.0 0230769 500.0 9 17 2012 A
6 458214 ITI Fiserv 9200000 10120000 0.090908 2698 3 28 2013 Y
T 265482 Big Pond  50000.0 62500.0 0.200000 1250 & 18 2014 A
8 256327 IntelliMax Solutions 3500000  450000.0 0285714 269.8 2 15 2016 NaN
9 785462 LEK communications  15000.0 127500 -0.178471 00 7 4 2013 N

Pucynok 1.8 — DataFrame micist meperBopenHs ctosis 'Jan Units'

2.4.5 CroBnui 'Month', 'Day’, 'Year'

Jlani, HaBeleHI B IMX CTOBMIPIX, NPEACTABISAIOTH COOOI0 €IUHY
iHdopmariiro. Ha 3apa3 3miHHI 1715 X 30epekeHHs MarOTh THII inf 1 pO3MIIIEeHi
B TPbOX OKPEMHX CTOBITYHMKaX. TOMY JIONUILHO iX IOEJHATH B OIHY
CIELiaNi30BaHOTO THUIY datetime, IpU3HAYEHOMY JUIS 30epiraHHs JaTu Ta
gacy. OTpumani naHi JOAIOTHCS OCTAHHIM JIOMAaTKOBHUM CTOBIIIIEM B
3aranbHy Tabnuio (Jrictuur 2.10)

Jlictuar 2.10 — OO0’ eqHaHHsI CTOBIILIB 3 JaTaMH

# CTBOpPEeHHS HOBOTO CTOBMNLUA 3 maTob Tuny datateime64

# 1 momaBaHHA MOTro B KiHeub Tabmamiii

df ["Start Date"] = pd.to datetime(df[['Month',
'Day', 'Year'll])

print (df.head (10))

B pesynwrari orpuMyemo BUIIISA TaONHUI, HABEIEHUI Ha pUCYHKY 1.9.



Customer Number
10002
552278
23477
24500
651029
215460
458214
265482
256327

[ R S R N -]

785462

Customer Name
Quest Industries
Smith Plumbing
ACME Industrial
Brekke LTD
Harbor Co

Kudos Concepts
ITI Fiserv

Big Pond
IntelliMax Solutions

LEK communications

2016
125000.0
920000.0

50000.0
350000.0
15000.0
125000.0
920000.0
50000.0
350000.0
15000.0

2017 Percent Growth Jan Units Month
1625000 0.230769 500.0 1
1012000.0 0.090909 700.0 6
62500.0 0.200000 1250 3
450000.0 0285714 75.0 10
12750.0 -0.178471 0.0 2
162500.0 0.230769 500.0 9
1012000.0 0.090909 269.8 3
62500.0 0.200000 1250 8
450000.0 0.285714 269.8 2
127500 -0.176471 0.0 7

Day

Year
2015
2014
2016
2015
2014
2012
2013
2014
2016
2013

Active

Start_Date
2015-01-10
2014-06-15
2016-03-29
2015-10-27
2014-02-02
2012-09-17
2013-03-28
2014-08-18
2016-02-15
2013-07-04

Pucynok 1.9 — DataFrame micinst nepersopennst crosmiis 'Month', 'Day’, "Year'
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TakuM YMHOM, B JjaTaceTi 3’IBUBCS JONATKOBUH CTOBIYHUK 3 TIOBHOIO
JaTOI0 TIOfii, IO J03BOJISIE B TOAAIBIIOMY BUKIIOUMTH cTOBMII 'Month',
'Day', 'Year' 3 aHamizy 1 ImpH IbOMY CIPOCTHTH ajlTOPUTMH OOpPOOKH
iHpopMaIii, sika TaM MICTUTBCSI, 3a JOTIOMOTOI0 CTAaHIAPTHHUX BOYJOBaHHX
IHCTPYMEHTIB.

2.4.6 CroBnens 'Active'
Indopmanis B naHOMY CTOBIII Ma€ THI object i MICTHTh 3HAYCHHS

«Y», «N», a TakoX MTOPOXKHIO KOMipKy. JlominpHO 1Ii TaHi TIPeCTaBUTH B
OyJIeBOMY THIII 3 OJJHOYACHOIO 3aMiHO0 Y Ha 1, N Ha 0, a TakoX HOPOXKHIO

KOMipKy 3aIIOBHUTHU 3HaucHHIM 0. I[J'ISI ObOro0 CKOPUCTAEMOCH MEXaHI3MOM

.map() (mictuar 2.11).

Jlictunr 2.11 — IlepetBopenHs qaHux B OyneBuii popmar

Active map =
df ["Active']
df ['"Active'] .map (Active map) .astype('int')

print (df.head (10))

{‘Y‘:

1,

|N|:

0,

B pesynprari orpumyemo (puc.1.10).

np.nan:

0}
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Customer Number Customer Name 2016 2017 Percent Growth Jan Units Month Day Year Active
] 10002 Quest Industries 1250000  162500.0 0.230769 5000 1 10 2015 True
1 552278 Smith Plumbing  520000.0 1012000.0 0.090909 T00.0 6 15 2014 True
2 23477 ACME Industrial ~ 50000.0 62500.0 0.200000 125.0 3 29 2016 True
3 24900 Brekke LTD 350000.0  4%0000.0 0.285714 75.0 10 27 2015 Trus
4 651029 Harbor Co 15000.0 12750.0 -0.176471 0.0 2 2 2014  False
5 215460 Kudos Concepts  125000.0  162500.0 0.230769 500.0 9 17 2012 True
6 458214 ITI Fiserv  920000.0 1012000.0 0.090909 2698 3 28 2013 True
7 265482 Big Pond  50000.0 62500.0 0.200000 125.0 8 18 2014 True
8 256327  IntelliMax Solutions  350000.0  490000.0 0.285714 269.8 2 15 2016 False
9 785462 LEK communications  15000.0 12750.0 -0.176471 0.0 7 4 2013 False

Pucynox 1.10 — DataFrame micis mepeTBopenHs ctoBmils 'Active’'

B pesynprari mnpoBemeHMX TmepeTBOpeHb mAaHi B DataFrame
MIPEJICTABIICH] B 3pYYHOMY JJISl TIOAAITBIIOT pOOOTH BUTIISIIL.

2.5 IloBropHa nmepeBipka HAa HEBU3HAYEHICTh JaHMX

ITicas mepeTBOpeHHs MaHUX MPOBEAEMO IOBTOPHY IEPEBIpKYy Ha
HasBHICTH HE3aIIOBHEHUX KOMIpOK (micTHHr 2.12).

Jlictunr 2.12 — [lepeBipka Ha HasBHICTb HE3aIIOBHEHUX KOMipOK

#llepeBipgeMo KiNbKIiCTH HEBU3HAUEHUX IAHUX
missing data = df.isnull()
missing data.head(10)

for column in missing data.columns.values.tolist():
#print (column)
print (missing data[column].value counts())
print ("")

Otpumyemo iHdopmarito, HaBeeHy Ha pucyHKy 1.11.
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Customer Number
False 18
MName: count, dtype: inté4

Customer Name
False 13
Name: count, dtype: int64

se

2a16
False 18
Name: count, dtype: int64

2017
False 13
Name: count, dtype: int64

False 15
Name: count, dtype: int64

False 138
Name: count, dtype: int64

Month
False 13
Name: count, dtype: int64

18
Name: count, dtype: int64

Year
False 13
Name: count, dtype: int64

Active
False 18
Name: count, dtype: int64

Pucynok 1.11 — IlepeBipka Ha HasIBHICTH Ta BiZICYTHICTh JJAaHHUX B
DataFrame micis miaroToBKi JaHUX

bagnmo, mo psankiB 3 True B *OXHOMY i3 OIKCIB CTOBMIIIB HEMAE,
TOOTO BCi KOMIpKH TaOJHIIl € 3aTTOBHCHUMH.

2.6 BusBieHHS MOBTOPIB
[Jani mpoBenemo nepeBipKy TabuLi Ha HASABHICTH IOBTOPIB PSAAKIB 32
nmorioMororo GyHKIT .duplicated(). JIns 3pydHOCTI 3pa3zy MiApaxOBYETHCS

3arajibHa KUIbKICTh TAKUX MOBTOPIB 32 JOITOMOT'OK0 KOMaH/IH:

# I[epeBipka Ha HaABHiCTHL MHOBTOPiB
print (df.duplicated() .sum())

Bunanenns myOmikatiB BimOyBaeTbcs 3a JONOMOTON  (BYHKII|
df-drop_duplicates() 31 ckunaHHSIM CTapyX 1HIEKCIB MiCIs BUAAICHHS PSIKIB
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3a JornoMorow .reset index(drop=True), ne apryMeHT drop BU3Hadae
30epexenHs crapoi inaekcaii (True — inaekcu He 30epiratoThes):

Jlictuar 2.13 — BupanenHs nyOmikaTiB i mepeBipka Ha HasBHICTbH

TTOBTOPiB

# BupasieHHda nyoOsikaris

df = df.drop duplicates() .reset index(drop=True)
# MoBTopHa mepeBipka

print (df.duplicated () .sum())

B pesynbrari ¢opmyerbes DataFrame, sikuii MIiCTUTh BUKJIFOYHO

VHIKaJIBHI PSIIKH.

2.7 3amina Ha3B CTOBIIIB

IIpu HEOOXiAHOCTI MO’KHA BUKOHATH 3aMiHY HA3B CTOBIIIIB JIs OUTBIII
3pYYHOI MTONABIN0I pob0oTH 3 HUMH. [lepersaHyTH MOTOYHI Ha3BH CTOBIIIIIB

MOXHa 3a JOIIOMOI'OK0O KOMaHIM:

# BuBemeHHSa Nepesyiiky Ha3B CTOBIMII1B
# nna nomanbmoil ix 3MiHuM npm HeoBximHocTi

print (df.columns)
Buxonaemo 3aminy Hasp croBmiiB '2016' Ha 2016y’ Ta '2017' 2017y’
3a JIOTIOMOTOI0 KOMaHIW .rename(), TIPUKNA] BUKOPHUCTAHHS SAKOI

HACTYIIHUM:

# IIPMBJIACHEHHA HOBMX Ha3B C’I‘OBHLI,iB

df = df.rename(columns = {'2016':'201l6y"',
'2017':'2017y"})

print (df.head (10))
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OcrarouHa Tabauws Oyne MaTH HacTymHUH Bursig (puc. 1.12).

Customer Number
0 10002
552278

23477

24800
651029
215460
458214
2685482
266327

L =L I E B S U R X}

Customer Name
Quest Industries
Smith Plumbing
ACME Industrial
Brekke LTD
Harbor Co
Kudes Concepts
ITI Fiserv

Big Pend

IntelliMax Solutions

785462 LEK communications

2016y
125000.0
$20000.0
50000.0
350000.0
15000.0
125000.0
920000.0
50000.0
350000.0
15000.0

2017y Percent Growth Jan Units Month

162500.0
10120000
62500.0
450000.0
12750.0
162500.0
1012000.0
62500.0
450000.0
127500

0.230769
0.080909
0.200000
0.285714
-0.176471
0.230769
0.050909
0.200000
0.285714
-0.17e471

500.0
700.0
125.0
75.0
0.0
500.0
269.8
125.0
269.8
0.0

1

6
3
0
2
9
3
8
2
7

Day
10
15
29
27

17
28
18
15

Year
2015
2014
2016
2015
2014
2012
2013
2014
2016
2013

Active

True
False

False

start_Date
2015-01-10
2014-06-15
2016-03-29
2015-10-27
2014-02-02
2012-09-17
2013-03-28
2014-08-18
2016-02-15
2013-07-04

Pucynok 1.12 — Pesynsryrounii Bursin DataFrame micis miarotToBku nanux

OTpuMaHi 1aHi TOTOBI JIJIS TOIAJIBIIIOTO aHAI3Y.
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3 JTABOPATOPHE 3ABJIAHHSA

BukoHat# MmArOTOBKY BXITHUX JaHUX 3 HAOOpIB JaraceTiB y

BIJIMOBIIHOCTI 3 BapiaHTOM, HaBeleHUM B Tadmuii 3.1, abo oOparu Oy/b-

SIKUI TOBUTBHUH aTaceT Mo Y3rOMKSHHIO 3 BUKJIAadeM.

J71s1 iATOTOBKY JaHUX HEOOXiTHO BUKOHATH 1X MIEpEBipKy Ta 00pOOKyY

3 ypaxyBaHHAM IX XapaKTEpUCTHUK Ta IPU3HAYECHHS HABEJECHOI Tam

iHdopmarii.

Jlo OCHOBHHX KpHTEpiiB, sKi

BITHOCSITBCS:

HEOOXITHO PO3ISIHYTH,

- HasIBHICTh HEBH3HAYCHUX a00 HCKOPCKTHUX 3HAYCHb,

- BUABJICHHS BIICYTHIX (IIPOMYIICHNUX) JaHUX;

- BIJIIOBIIHICTh THIIIB JJAHUX HaBEJCHIHM TaM iH(popmarlii,

BHSIBJICHHSI TyOJTOBAHHX 3aITHCIB.

IIpn HeoOXiTHOCTI IEPETiK KPUTEPiiB PO3MHUPIOETHCS 3 ypaXxyBaHHAM

0CcOONIMBOCTEH J1aTaceTy, 10 aHAi3y€EThCS.

Omnuc BXIJHUX JaHUX JlaTaceTiB HaBeneHuH B Jlogatky A.

Tabnuus 3.1 — 3aBaanHs 3a BapiaHTaMH

Bap. | Ha3sa dataset Ha3zga daitry

1 Economics Journal Subscription Data Journals.csv

2 Low birth weight data Ibw.csv

3 Labour Training Evaluation Data nsw74psidA.csv

4 Economic Journals Data Set Journals(1).csv

5 Neurocognitive Measures in Psychiatric | NeuroCog.csv
Groups

6 Risk Factors Associated with Low Infant Birth | Birthwt.csv
Weight

7 Measurements of Forensic Glass Fragments fgl.csv

8 First Year GPA for College Students FirstYearGPA.csv

9 NCCTG Lung Cancer Data cancer.csv

10 Affairs Affairs.csv
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4 3MICT 3BITY

3BiT 3 JabopaTtopHOi poOOTH MOXKE OyTH MPEACTABICHUN Y BUIIISAII
JOKYMEHTY, MiATOTOBICHOMY 3a JOIIOMOTOI0 TEKCTOBOTO PENaKTopy, abo
JOKYMEHTY 3 PO3LIMPEHHAM .ipynb (¢ailn / 3aBaHTaXUTH / 3aBaHTAKUTU
ipynb mis cepenosuina Google Colaboratory).

3BIT Ma€ MICTUTH:

- Ha3Ba po0OOTH;

BHKOHABEIb POOOTH;

Mepa poOoTH;

xig pobory;

pe3yibTaTh MEPeBipKy Ta 00POOKH BXIAHUX NaHUX;

BUCHOBKH;

BIJIMTOBI/Ii HA KOHTPOJLHI TUTAHHS.



S KOHTPOJIBHI IINTAHHSA

1. lllo Take cTanmapTu3aitis’?

2. lllo Take HOpMaITizaltis?

3. SIxumu criocobamMu MOKHA MTO30YTHCH BiJICYTHOCTI JaHHUX ?
4. 1o Taxe GiHiHT?

5. SIx HOpMasTi3yBaTy JaHi?

33
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HEPEJIIK JIZKEPEJI IIOCUJIAHb

Odinitinmii caiit Python. URL: https://www.python.org/
Google Colaboratory. URL: https://colab.research.google.com/
Pandas API reference. URL:
https://pandas.pydata.org/docs/reference/index.html

Free datasets. URL:
https://vincentarelbundock.github.io/Rdatasets/datasets.html


https://www.python.org/
https://colab.research.google.com/
https://pandas.pydata.org/docs/reference/index.html
https://vincentarelbundock.github.io/Rdatasets/datasets.html
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JTOJATOK A
OIINC DATASETS

A.1 Economics Journal Subscription Data

Description

Subscriptions to economics journals at US libraries, for the year 2000.

Usage — Journals.csv

Format

A data frame containing 180 observations on 10 variables.

title - Journal title.

publisher - factor with publisher name.

society - factor. Is the journal published by a scholarly society?

price - Library subscription price.

pages - Number of pages.

charpp - Characters per page.

citations - Total number of citations.

foundingyear - Year journal was founded.

subs - Number of library subscriptions.

field - factor with field description.

Details - Data on 180 economic journals, collected in particular for
analyzing journal pricing. See also
https://econ.ucsb.edu/~tedb/Journals/jpricing.html for general information
on this topic as well as a more up-to-date version of the data set. This version
is taken from Stock and Watson (2007).

The data as obtained from the online complements for Stock and
Watson (2007) contained two journals with title “World Development”. One
of these (observation 80) seemed to be an error and was changed to “The
World Economy”.

Source - Online complements to Stock and Watson (2007).

References

Bergstrom, T. (2001). Free Labor for Costly Journals? Journal of
Economic Perspectives, 15, 183—198.
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Stock, J.H. and Watson, M.W. (2007). Introduction to Econometrics,
2nd ed. Boston: Addison Wesley.

A.2 Low birth weight data

Description - The data come to us from Hosmer and Lemeshow
(2000). Called the low birth weight (Ibw) data, the response is a binary
variable, low, which indicates whether the birth weight of a baby is under
2500g (low=1), or over (low=0).

Usage — Ibw.csv

Format - A data frame with 189 observations on the following 10
variables.

low - 1=low birthweight baby; O0=norml weight

smoke - 1=history of mother smoking; 0=mother nonsmoker

race - categorical 1-3: 1=white; 2-=black; 3=other

age - age of mother: 14-45

Iwt - weight (Ibs) at last menstrual period: 80-250 Ibs

ptl - number of false of premature labors: 0-3

ht - 1=history of hypertension; 0 =no hypertension

ui - 1=uterine irritability; 0 no irritability

ftv - number of physician visits in 1st trimester: 0-6

bwt - birth weight in grams: 709 - 4990 gr

Details

Ibw is saved as a data frame. Count models can use ftv as a response
variable, or convert it to grouped format

Source

Hosmer, D and S. Lemeshow (2000), Applied Logistic Regression,
Wiley

References

Hilbe, Joseph M (2007, 2011), Negative Binomial Regression,
Cambridge University Press Hilbe, Joseph M (2009), Logistic Regression
Models, Chapman & Hall/CRC



37

A.3 Labour Training Evaluation Data

Description

This nsw74demo data frame, with 445 rows and 10 columns, is the
subset of the nswdemo dataset for which 1974 earnings are available. Data
are for the male experimental control and treatment groups, in an
investigation of the effect of training on changes, between 1974-1975 and
1978, in the earnings of individuals who had experienced employment
difficulties.

Likewise, nsw74psidl (2675 rows) is the subset of the nswpsidl data,
and nsw74psid3 (313 rows) is the subset of the nswpsid3 data, for which
1974 income is available. NB, also, the nsw74psidA data set.

Usage - nsw74psidA.csv

Format

Columns are:

trt - a numeric vector identifying the study in which the subjects were
enrolled (0 = PSID, 1 = NSW).

age - age (in years).

educ - years of education.

black - (0 = not black, 1 = black).

hisp - (0 = not hispanic, 1 = hispanic).

mart - (0 = not married, 1 = married).

nodeg - (0 = completed high school, 1 = dropout).

re74 - real earnings in 1974.

re75 - real earnings in 1975.

re78 - real earnings in 1978.

Details

The nsw74psidA data set (252 rows) was obtained from nsw74psidl
using:

here <- age <=40 & re74<=5000 & re75 <= 5000 & re78 < 30000

nsw74psidA <- nsw74psidl[here, ]

References
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Dehejia, R.H. and Wahba, S. 1999. Causal effects in non-experimental
studies: re-evaluating the evaluation of training programs. Journal of the
American Statistical Association 94: 1053-1062.

Lalonde, R. 1986. Evaluating the economic evaluations of training
programs. American Economic Review 76: 604-620.

A.4 Economic Journals Data Set

Description - a cross-section from 2000

number of observations : 180

observation : goods

Usage - Journals(1).csv

Format

A dataframe containing :

title - journal title

pub - publisher

society - scholarly society ?

libprice - library subscription price

pages - number of pages

charpp - characters per page

citestot - total number of citations

datel - year journal was founded

oclc - number of library subscriptions

field - field description

Source

Professor Theodore Bergstrom of the Department of Economics at the
University of California, San Diego.

References

Stock, James H. and Mark W. Watson (2003) Introduction to
Econometrics, Addison-Wesley Educational Publishers, chapter 6.

A.5 Neurocognitive Measures in Psychiatric Groups
Description - The primary purpose of the study (Hartman, 2016,
Heinrichs et al. (2015)) was to evaluate patterns and levels of performance
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on neurocognitive measures among individuals with schizophrenia and
schizoaffective  disorder using a well-validated, comprehensive
neurocognitive battery specifically designed for individuals with psychosis
(Heinrichs et al. (2008))

Usage - NeuroCog.csv

Format - A data frame with 242 observations on the following 10
variables.

Dx - Diagnostic group, a factor with levels Schizophrenia
Schizoaffective Control

Speed - Speed of processing domain T score, a numeric vector

Attention - Attention/Vigilance Domain T score, a numeric vector

Memory - Working memory a numeric vector

Verbal - Verbal Learning Domain T score, a numeric vector

Visual - Visual Learning Domain T score, a numeric vector

ProbSolv - Reasoning/Problem Solving Domain T score, a numeric
vector

SocialCog - Social Cognition Domain T score, a numeric vector

Age - Subject age, a numeric vector

Sex - Subject gender, a factor with levels Female Male

Details

The main interest was in determining how well these measures
distinguished among all groups and whether there were variables that
distinguished between the schizophrenia and schizoaffective groups.

Neurocognitive function was assessed using the MATRICS Consensus
Cognitive Battery (MCCB; Nuechterlein et al., 2008). The MCCB consists
of 10 individually administered tests that measure cognitive performance in
seven domains: speed of processing, attention/vigilance, working memory,
verbal learning, visual learning, reasoning and problem solving, and social
cognition.

The clinical sample comprised 116 male and female patients who met
the following criteria: 1) a diagnosis of schizophrenia (n = 70) or
schizoaffective disorder (n = 46) confirmed by the Structured Clinical
Interview for DSM-IV-TR Axis | Disorders; 2) outpatient status; 3) a history
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free of developmental or learning disability; 4) age 18-65; 5) a history free
of neurological or endocrine disorder; and 6) no concurrent DSM-IV-TR
diagnosis of substance use disorder.

Non-psychiatric control participants (n = 146) were screened for
medical and psychiatric illness and history of substance abuse. Patients were
recruited from three outpatient clinics in Hamilton, Ontario, Canada. Control
participants were recruited through local newspaper and online classified
advertisements for paid research participation.

Source

Hartman, L. 1. (2016). Schizophrenia and Schizoaffective Disorder:
One Condition or Two? Unpublished PhD dissertation, York University.

Heinrichs, R.W., Pinnock, F., Muharib, E., Hartman, L.I., Goldberg,
J.O.,, & McDermid Vaz, S. (2015). Neurocognitive normality in
schizophrenia revisited. Schizophrenia Research: Cognition, 2 (4), 227-232.
doi: 10.1016/j.sc0g.2015.09.001

References

Heinrichs, R. W., Ammari, N., McDermid Vaz, S. & Miles, A. (2008).
Are schizophrenia and schizoaffective disorder neuropsychologically
distinguishable? Schizophrenia Research, 99, 149-154.

Nuechterlein K.H., Green M.F., Kern R.S., Baade L.E., Barch D.,
Cohen J., Essock S., Fenton W.S., Frese F.J., Gold J.M., Goldberg T., Heaton
R., Keefe R.S.E., Kraemer H., Mesholam-Gately R., Seidman L.J., Stover
E., Weinberger D.R., Young A.S., Zalcman S., Marder S.R. (2008) The
MATRICS Consensus Cognitive Battery, Part 1: Test selection, reliability,
and validity. American Journal of Psychiatry, 165 (2), 203-213.
https://pubmed.ncbi.nlm.nih.gov/18172019/.

A.6 Risk Factors Associated with Low Infant Birth Weight

Description - The birthwt data frame has 189 rows and 10 columns.
The data were collected at Baystate Medical Center, Springfield, Mass
during 1986.

Usage — birthwt.csv

Format - This data frame contains the following columns:
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low - indicator of birth weight less than 2.5 kg.

age — mother’s age in years.

Iwt — mother’s weight in pounds at last menstrual period.

race — mother’s race (1 = white, 2 = black, 3 = other).

smoke - smoking status during pregnancy.

ptl - number of previous premature labours.

ht - history of hypertension.

ui - presence of uterine irritability.

ftv - number of physician visits during the first trimester.

bwt - birth weight in grams.

Source

Hosmer, D.W. and Lemeshow, S. (1989) Applied Logistic Regression.
New York: Wiley

References

Venables, W. N. and Ripley, B. D. (2002) Modern Applied Statistics
with S. Fourth edition. Springer.

A.7 Measurements of Forensic Glass Fragments

Description

The fgl data frame has 214 rows and 10 columns. It was collected by
B. German on fragments of glass collected in forensic work.

Usage — fgl.csv

Format - This data frame contains the following columns:

RI - refractive index; more precisely the refractive index is 1.518xxxx.

The next 8 measurements are percentages by weight of oxides.

Na - sodium.

Mg - manganese.

Al - aluminium.

Si - silicon.

K - potassium.

Ca - calcium.

Ba - barium.

Fe - iron.
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type - The fragments were originally classed into seven types, one of
which was absent in this dataset. The categories which occur are window
float glass (WinF: 70), window non-float glass (WinNF: 76), vehicle window
glass (Veh: 17), containers (Con: 13), tableware (Tabl: 9) and vehicle
headlamps (Head: 29).

References

Venables, W. N. and Ripley, B. D. (2002) Modern Applied Statistics
with S. Fourth edition. Springer.

A.8 First Year GPA for College Students

Description - Predicting first-year college GPA

Usage — FirstYearGPA.csv

Format - A data frame with 219 observations on the following 10
variables.

GPA First-year college GPA on a 0.0 to 4.0 scale

HSGPA High school GPA on a 0.0 to 4.0 scale

SATV  Verbal/critical reading SAT score

SATM  Math SAT score

Male 1= male, 0= female

HU Number of credit hours earned in humanities courses in high
school

SS Number of credit hours earned in social science courses in
high school

FirstGen 1= student is the first in her or his family to attend college,
O=otherwise

White 1= white students, 0= others

CollegeBound 1=attended a high school where >=50% students
intended to go on to college, O=otherwise

Details

The data in FirstYearGPA contains information from a sample of 219
first year students at a midwestern college that might be used to build a model
to predict their first year GPA.

Source
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A sample from a larger set of data collected in 1996 by a professor at
this college.

A.9 NCCTG Lung Cancer Data

Description - Survival in patients with advanced lung cancer from the
North Central Cancer Treatment Group. Performance scores rate how well
the patient can perform usual daily activities.

Usage - cancer.csv

data(cancer, package="survival")

Format

inst: Institution code

time: Survival time in days

status:  censoring status 1=censored, 2=dead
age: Age in years

sex: Male=1 Female=2

ph.ecog: ECOG performance score as rated by the physician.
O=asymptomatic, 1= symptomatic but completely ambulatory, 2= in bed
<50% of the day, 3= in bed > 50% of the day but not bedbound, 4 = bedbound

ph.karno:Karnofsky performance score (bad=0-good=100) rated by
physician

pat.karno: Karnofsky performance score as rated by patient

meal.cal: Calories consumed at meals

wt.loss: Weight loss in last six months (pounds)

Note

The use of 1/2 for alive/dead instead of the usual 0/1 is a historical
footnote. For data contained on punch cards, IBM 360 Fortran treated blank
as a zero, which led to a policy within the section of Biostatistics to never
use "0" as a data value since one could not distinguish it from a missing
value. The policy became a habit, as is often the case; and the 1/2 coding
endured long beyond the demise of punch cards and Fortran.

Source

Terry Therneau

References
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Loprinzi CL. Laurie JA. Wieand HS. Krook JE. Novotny PJ. Kugler
JW. Bartel J. Law M. Bateman M. Klatt NE. et al. Prospective evaluation of
prognostic variables from patient-completed questionnaires. North Central
Cancer Treatment Group. Journal of Clinical Oncology. 12(3):601-7, 1994.

A.10 Affairs

Fair’s Extramarital Affairs Data

Description - Infidelity data, known as Fair’s Affairs. Cross-section
data from a survey conducted by Psychology Today in 1969.

Usage - "Affairs"

Format

A data frame containing 601 observations on 9 variables.

affairs - numeric. How often engaged in extramarital sexual
intercourse during the past year? 0 = none, 1 = once, 2 = twice, 3= 3
times, 7 =4-10 times, 12 = monthly, 12 = weekly, 12 = daily.

gender - factor indicating gender.

age - numeric variable coding age in years: 17.5 = under 20, 22 = 20—
24,27 =25-29, 32 =30-34, 37 = 35-39, 42 = 40-44, 47 = 45-49, 52 = 50—
54, 57 =55 or over.

yearsmarried - numeric variable coding number of years
married: 0.125 = 3 months or less, 0.417 = 4-6 months, 0.75 = 6 months—1
year, 1.5 = 1-2 years, 4 = 3-5 years, 7 = 68 years, 10 =9-11 years, 15 =12
or more years.

children - factor. Are there children in the marriage?

religiousness - numeric variable coding religiousness: 1 = anti, 2 =not
at all, 3 = slightly, 4 = somewhat, 5 = very.

education - numeric variable coding level of education: 9 = grade
school, 12 = high school graduate, 14 = some college, 16 = -college
graduate, 17 = some graduate work, 18 = master’s degree, 20 = Ph.D., M.D.,
or other advanced degree.

occupation numeric variable coding occupation according to
Hollingshead classification (reverse numbering).
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rating - numeric variable coding self rating of marriage: 1 = very
unhappy, 2 = somewhat unhappy, 3 = average, 4 = happier than average, 5 =
very happy.

Source. Online complements to Greene (2003). Table F22.2.

https://pages.stern.nyu.edu/~wgreene/Text/tables/tablelist5.htm

References

Greene, W.H. (2003). Econometric Analysis, 5th edition. Upper
Saddle River, NJ: Prentice Hall.

Fair, R.C. (1978). A Theory of Extramarital Affairs. Journal of
Political Economy, 86, 45-61.
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