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Pythonisoneofthemostpopularprogramminglanguagesfordatascienceandthankstoitsdeveloper
andopensourcecommunity,alargenumberofusefullibrariesforscientificcomputingandmachine
learninghavebeendeveloped.Thisbookisacomprehensiveintroductiontomachinelearning(ML)
withPython.ItisbothatutorialandareferenceforMLsystemdesigner.Withdetailedexplanations,
visualizations,andcodeexamples,thiseditioncoversimportantMLtechniquesandprinciples.Updated
forTensorFlow2,thiseditionintroducesthenewKeraspackageandscikit-learn(sklearn)package.
Thisbookcoversstate-of-the-artreinforcementlearning(RL)techniques,andintroducesgenerative
adversarialnetworks(GANs).Thisbookalsoinvestigatessentimentanalysis.

Thisbookisdividedinto18chapters.EachchaptercentersonanessentialaspectofML,andis
totallyworthdeepreadingforalllearners.

Thefirstchapterraisesabasicquestion“howtogivecomputerstheabilitytolearnfromdata”.
CommonterminologyusedinMLisexplainatthebeginningofthischapter.Thischapterdiscusses
theimportanceofgivingcomputerstheabilitytolearnfromdata,andthreetypesofMLtechniques.
Thefirsttypeislearningthatcontainslabeldata,directfeedback,andpredictionoftheoutcome.
Thesecondtypeislearningthatneedsnolabelsorfeedbackandcanfindhiddenstructureswithin
data.Thethirdtypeislearningwithdecisionprocess,rewardsystem,andseriesofaction.Eachtype
ofMLcanbeappliedusingdifferentmachinesatatime.

TrainingsimpleMLalgorithmsforclassificationisthemaintopicofChapter2.Thisisaclassic
question that goes back to the origin of ML. Chapter 2 introduces binary perceptron classifiers
and adaptive linear neurons for supervised learning. This chapter is a gentle introduction to the
fundamentalsofpatternclassification,andfocusesonhowtousethesklearnMLlibrary.Thispackage
enablesyoutoaccessmoreadvancedlearningclassifiers.
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A tourofmachine learningclassifiersusing sklearn isgiven in thenext chapter.Chapter3
describesessentialMLalgorithmsforclassification,andprovidespracticalexamplesusingoneofthe
mostpopularandcomprehensiveopensourceMLlibraries,sklearn.Thischapterintroducesrobust
andpopularalgorithmsforclassification,suchaslogisticregression,supportvectormachines,and
decisiontrees.Thischaptergivesexamplesandexplanationsusingthesklearnwhichprovidesvarious
MLalgorithmsviaauserfriendlyapplicationprogramminginterface(API).Thischapteralsodiscusses
abouttheadvantagesanddisadvantagesofclassifierswithlinearandnonlineardecisionboundaries.

Howtobuildgoodtrainingdatasetsisanimportantquestionfordatapreprocessing.Chapter
4discusseshowtodealwiththemostcommonproblemsinunprocesseddatasets,suchasmissing
data.SupportVectorMachinesare thepowerful linearmodels thatcanbeextendedtononlinear
models.Thismeansthattheyhavemanyparametersthatneedtobeallintunedinordertomake
goodpredictions.K-nearestneighborisseenasalazywayofclassificationwhichallowsustomake
predictionswithoutanymodeltraining.Thischapteralsodiscussesseveralapproachesofidentifying
themostinformativefeaturesindatasetsandpreparingdifferenttypesofvariablesasproperinput
forMLalgorithms.Thischapterremindsthereadersthatnoalgorithmcanmakegoodpredictionsif
theinformativeanddiscriminatoryfeaturesarenotinplace.

Compressingdataviadimensionalityreduction isanessential techniquefor loweringmodel
trainingtime.Theauthortalksaboutthreedifferentfundamentaldimensionalityreductiontechniques
forfeatureextractionstandardinChapter5.Theyareprincipalcomponentanalysis(PCA),linear
discriminantanalysis(LDA),andkernelPCA(KPCA).UsingPCA,datawasprojectedontoalower-
dimensionalsubspace.Onthecontrast,LDAisatechniqueforsuperviseddimensionalityreduction.
AndKPCAisthenonlinearfeatureextractor,abletocompressdatasetsconsistingofnonlinearfeatures
ontoalower-dimensionalsubspacewheretheclassesbecamelinearlyseparable.

Learningbestpracticesformodelevaluationandhyperparametertuningisthendiscussedfor
variousmodels.Chapter6introducesdifferenttransformationtechniquesandclassifiersinconvenient
modelpipelinesandfine-tuneMLmodels,andexplainshowtodealwith imbalanceddata.This
chapteralsodiscusseshowtoevaluatetheperformanceofMLmodels,howtodiagnosethecommon
problemsofmachine learningalgorithms,andhowtoevaluatepredictivemodelsusingdifferent
performancemetrics.

Chapter7combinesdifferentmodelsforensemblelearning.Theauthorinvestigatesensemble
methods that combine multiple models and classification algorithms to boost the predictive
performanceofanMLsystemevenfurther.Thischapterexploreshowtobuildensemblesofexpertsto
overcometheweaknessesofindividuallearners.Thischapteralsodiscusseshowtomakepredictions
basedonmajorityvoting,andhowtousebaggingtoreduceoverfitting.

MLsareappliedforsentimentanalysisinChapter8.Thischapterfocusesonhowtoencodea
documentasafeaturevectorusingthebag-of-wordsmodel,andhowtoweightthetermfrequency
byrelevanceusingtermfrequency-inversedocumentfrequency.Topicscoveredinthischapteralso
include:preparingtext,buildingfeaturevectorsfromtext,traininganMLmodeltoclassifymovie
reviews,workingwithlargescaletext,andinferringtopicsfromdocumentsforcategorization.

AnMLmodelcanalsoembeddedintoawebapplication.MLtechniquesarenotonlyoffline
applications,butalsothepredictiveengineofwebservices.Chapter9showshowtoembedadocument
classifierintoawebapplicationthatcannotonlyclassify,butalsolearnfromdatainrealtime.This
chapterintroducesapproachesofhowtosavethestateofatrainedmodel,howtousedatabasesfordata
storage,howtodevelopingwebapplications,aswellashowtodeployanMLapplicationtoaserver.

Predictingcontinuoustargetvariableswithregressionanalysisisdiscussedinthenextchapter.
Chapter10focusesonanothersubcategoryofsupervisedlearning:regressionlearning,anddiscusses
themainconceptsofregressionmodels.Thischapterpresentsanexplanatorydataanalysistechniqueto
lookatpatternsandanomaliesindatawhichisanimportantfirststepinpredictivemodelingtasks.It
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coversalgorithmsfromthreefundamentalfamiliesofclusteringthatshareacertaindegreeofsimilarity.
Knowledgecoveredinthischapterenablesyoutoorganizedataintologicallymeaningfulstructures.

Clusteringanalysisisakeytechniquewhenworkingwithunlabeleddata.Chapter11switchfrom
supervisedlearningtounsupervisedlearningtechniquesthatallowstodiscoverhiddenstructures
indata.Thischapterexploresclusteringanalysiswhichisacategoryofunsupervisedlearning,and
studieshowtouseclusteranalysistofindhiddenstructuresindataintheabsenceoftargetvariables.
Thepopulark-meansalgorithmisappliedtofindcentersofsimilarity.

A multilayer artificial neural network (NN) is implemented from Scratch. In Chapter 12,
connectionsaremadefrommultipleneuronstoapowerfulNNarchitecturetosolvecomplexproblems
suchashandwrittendigitrecognition.ThischapterintroducesbasicconceptsofartificialNNs.After
learningthischapter,youwillbereadyforsubsequentchapterswhichtalksaboutdeepNN(DNN)
architectures.DNNsarewidelyuseforimageandtextanalyses.

MovingonfromMLandDL,howtoparallelizeNNtrainingwithTensorFlowisanalyzedin
Chapter13.TheauthorfocusesonTensorFlowwhichisoneofthemostpopularDLlibraries.With
TensorFlow,programmersareabletoimplementNNsmuchmoreefficientlyandquicklythanusing
NumPyalone.ThischapterteacheshowtousethenewTensorFlow2,includingitsinstallationand
low-levelAPI.ThischapteralsointroducingKeras,ahigh-levelAPIforTensorFlow,whichcanbe
usedtoimplementcommonDLconveniently.

ThediscussionthengoesdeepertothemechanicsofTensorFlow.Chapter14divesmuchdeeper
intoTensorFlow,where they find themselvesworkingwithTensorFlow functiondecorationand
TensorFlowestimators.ThischapterintroducesthekeyfeaturesanddevelopmentofTensorFlow,and
coversthemigrationfromTensorFlowv1.xtov2.VariouswaysofmodelbuildingusingtheKeras
APIareillustratedbyconsideringtheclassicexclusiveor(XOR)problem.

DeepconvolutionalNNs(CNNs)areemployedtoclassifyimages.Chapter15introducesCNNs,
andtheconceptbehindCNNarchitecturesforDL.CNNsarepowerfulmodelsandhaveshowngreat
performanceinthefieldofcomputervision.ThischaptercoversthefollowingaspectofCNN:building
blocksofCNNarchitectures,implementingdeepCNNsinTensorFlow,dataaugmentationtechniques.
Asanapplication,readersareguidedtoimplementafaceimage-basedCNNforgenderdetection.

RecurrentNNs(RNNs)areusedtomodelsequentialdatainChapter16.Thischapterfocuses
ondifferenttypeofdatasuchasstructureddataandimages.Asawarm-upexercise,thischapter
introduces RNNs for predicting the sentiment of movie reviews. Long short-term memory and
truncatedbackpropagationthroughtimearediscussedwithdetails.AmultilayerRNNisimplemented
forsequencemodeling.Twointerestingprojectsareaccomplishedtoillustratetheapplicationsof
RNN:sentimentanalysisandcharacter-levellanguagemodeling.

Chapter17dealswiththequestionhowtomakeuseofGANsforsynthesizingnewdata.The
authorintroducesapopularadversarialtrainingregimeforNNsthatcanbeusedtogeneratenew,
realistic-lookingimages.GANshaveshownremarkableresultsinthecomputervisioncommunity
forvariousvisiontaskssuchassynthesizingnewimages.Autoencoders,variationalautoencoders,
andtherelationshiptoGANsarediscussedwithdetailedexplanations.Asanapplication,asimple
GANisimplementedtogeneratehandwrittendigits.Thischapterhelpsreaderstounderstanding
transposedconvolutionandbatchnormalization.ThischapteralsocoverstwoimprovedGANs:deep
convolutionalGANsandGANsusingtheWassersteindistance.

RLfordecisionmakingincomplexenvironmentsisdescribedinthelastchapterofthebook.
Chapter18explainstheessentialconceptsinRL,startingfromtheveryfoundationshowRLcan
support decision making in complex environments. Readers will learn about agent-environment
interactionsandMarkovdecisionprocesses,andwillunderstandthreemainapproachesforsolving
RLproblems:dynamicprogramming,MonteCarlolearning,andtemporaldifferencelearning.

Overall, thisbookisaveryusefulcompanionformachinelearningbeginnersall thewayto
advancedreaders.IfyoualreadyknowthePythonlanguageandwanttostartlearningML,orwant
toextendyourknowledge,thisneweditionisideallyanessentialresourceforyou.
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