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Textual mining

Raw text/tokens from political platforms

Perform elementary “data
wrangling” on the text:
o Splitting the pdf into
individual words,

165,835 or 442) of al.

@ Converting the words to
lower case,
@ Removing punctuation m
g p H"HH‘HH""HHlHHHHHHHIHHH
marks, ,,,,,,,,,,,,,,

@ Changing a word to its stem See the impact of “stop words.”
where possible, and

@ Removing numbers
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Textual mining

Same image.

Top 50 words. Representing 28,188 of 66,835 (or %42) of all.
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See the impact of “stop words.
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Textual mining

Document the exploration

Write a program to show the
impact of different text
applications on the data.
Structure the program to make it
easy to change the order.

opersin

Exploration program is attached.



Same image.

Words
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Maximum 68,622 tokens, finally 34,623 (4,742 unique)
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Textual mining

A code snippet

funcs <- c(noAction,
splitOnSpaces,
trimWhitespace,
toLowerCase,
removePunctuations,
stemify,
removeNumeric, removeZerolLength,
removeStopWords, removeZeroLength,
removeShortWords, removeZeroLength

)

for (f in funcs)

{
temp <- f(words, stopWords=stopWords)

words <- temp$words

pointLabel <- c(pointLabel, temp$operation)
pointCount <- c(pointCount, length(words))
uniqueCount <- c(uniqueCount, length(unique(words)))
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Textual mining

“Processed” text/tokens from political platforms

All the “stop words” have been
removed. The mechanical
processing of text has been done.

Remaining text/tokens are
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Textual mining

Same image.

Number of occurrences
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Top 50 words. Representing 7,442 of 34,623 (or %21) of all.

Files
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Assumptions

A set of assumptions

@ Each party has a dedicated
core (65%)

@ Each platform has positive "2
and negative words .

@ Words can sway undecided P2/
voters =

g
@ Not all states require party e ?

registration

@ Percentage of elligible voters
is unknown

Every model has assumptions.
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Assumptions

Not all political parties are considered

The three largest parties were used in the model:
@ Democratic
@ Libertarian

@ Republican
Other parties were considered, but believed to be very much niche
organizations and would not have a significant on the outcome.
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Prediction

Sentiment analysis of the party platforms.

nepusican

Sentiment analysis was applied to e

three party platforms. LEE
Each had approximately the level )

of negativity, but varied on

positivity.




Same image.

Positive vs. negative sentiment percentages
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Democratic Party Platform word cloud (100 words)
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Libertarian Party Platform word cloud (100 words)
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Republican Party Platform word cloud (100 words)
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Vocabulary of each platform by grade level

Pro party commentators have
made much about about how =
their opponent’s platform is ; '
“dumbed down” to appeal to /4 AN
that party's core. Looks like they 1Y sV
are all about the same. : —




Same image.
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How will the electoral college go?

If:
@ The core is loyal, and

@ The remainder are
apportioned IAW the .
positive sentiment, and
@ The electoral college is -
apportioned IAW the party

votes.
We can vary the percentage of
elligible voters and see what
happens.

Horizontal to win. Vertical to
vote.

Files



Same image.
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What have we covered?

@ Made a simple model to predict IS 'I'IIIS
Presidential election.

@ Model based on readily available
and invariant data.

@ Model does not include any
real-time events.

@ Model predicts that the

Democratic party will win. THE END2

Next time: population density over time.
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rm(list=ls())

library(methods)
library(NLP)
library(tm)
library(RColorBrewer)
library(wordcloud)
library(SnowballC)
library(rJava)
library(xlsxjars)
library(xlsx)
library(getopt)

source("library.R")
setValueBasedOnCommandLine <- function(input, default)
{
    returnValue <- setValue(input, default)
}

setValue <- function(inputValue, default)
{
    returnValue <- default
    if (typeof(default) == 'logical')
    {
        ##      print("type is logical")
        if (is.null(inputValue) == FALSE)
        {
            ##          print("command line is not null")
            returnValue <- ! default          
        }
    }
    else
    {
        if (is.null(inputValue) == FALSE) {
            returnValue <- inputValue
            
        }
    }
    returnValue
}

castVotes <- function(dataBlock, votingData, votingPopulation)
{
    electoralVotes <- data.frame(p1=numeric(), p2=numeric(), p3=numeric(),sum=numeric())
    for (i in 1:length(votingData$state))
    {
        partyVotes <- c()
        for(p in 1:length(dataBlock$name))
        {
            partyVotes[p] <- 0
            ## print(dataBlock$name[p])
            ## print(as.numeric(votingData[i, dataBlock$name[p]]))
            ## print(as.numeric(votingData[i, "votingPopulation"]))
            ## print(dataBlock$corePercentage[p])
            partyVotes[p] <- dataBlock$corePercentage[p] / 100 * as.numeric(votingData[i, "votingPopulation"]) * as.numeric(votingData[i, dataBlock$name[p]])
            ## print(sprintf("%s %s votes %.0f", votingData$state[i], dataBlock$name[p], partyVotes[p]))
        }

        ## print( sum(partyVotes))
        votingPoplus <- as.numeric(votingData$votingPopulation[i]) * votingPopulation
        partyVoters <- sum(partyVotes)
        r <- votingPoplus - partyVoters
        if (r < 0)
        {
            ## print(r)
            ## print(votingPoplus)
            ## print(partyVoters)
            ## print(partyVotes)
            scale <- votingPoplus / partyVoters
            partyVotes <- partyVotes * scale
            print(sprintf("Decreasing party voters by %f", scale))
            ## print(partyVotes)
            ## print(votingPoplus - sum(partyVotes))
        }
        if (r > 0)
        {
            total <- sum(dataBlock$sentimentPositive)
            for(p in 1:length(dataBlock$name))
            {
                bump <- r * dataBlock$sentimentPositive[p]/total
                partyVotes[p] <- partyVotes[p] + bump
                print(sprintf("Increasing %s in %s by %.0f (i=%.0f)",  dataBlock$name[p], votingData$state[i], bump, i))
            }
        }

        ## print(votingData$electoralVotes[i])
        total <- sum(partyVotes)
        votes <- partyVotes/total * as.numeric(votingData$electoralVotes[i])
        electoralVotes <- rbind(electoralVotes, data.frame(p1=votes[1], p2=votes[2], p3=votes[3], sum=sum(votes)))
    }

    ## print(electoralVotes)
    colnames(electoralVotes) <- c(sprintf("%s-votes",dataBlock$name), "SumEV")
    
    votingData <- cbind(votingData, electoralVotes)

    ## print(votingData)
    votingData
}

estimatedVotersByState <- function(voterDataFile, populationFile, agedFile, electoralCollegeFile)
{
    registration <- read.xlsx(file=voterDataFile, sheetName="States That Register Voters", stringsAsFactors=FALSE)

    states <- c("Alabama", "Alaska", "Arizona", "Arkansas", "California", "Colorado", "Connecticut", "Delaware", "District of Columbia", "Florida", "Georgia", "Hawaii", "Idaho", "Illinois", "Indiana", "Iowa", "Kansas", "Kentucky", "Louisiana", "Maine", "Maryland", "Massachusetts", "Michigan", "Minnesota", "Mississippi", "Missouri", "Montana", "Nebraska", "Nevada", "New Hampshire", "New Jersey", "New Mexico", "New York", "North Carolina", "North Dakota", "Ohio", "Oklahoma", "Oregon", "Pennsylvania", "Rhode Island", "South Carolina", "South Dakota", "Tennessee", "Texas", "Utah", "Vermont", "Virginia", "Washington", "West Virginia", "Wisconsin", "Wyoming")

    population <- read.xlsx(file=populationFile, sheetName="NST01", stringsAsFactors=FALSE)

    aged <- read.xlsx(file=agedFile, sheetName="PEPAGESEX-Geography-United Stat", stringsAsFactors=FALSE)

    over18 <- as.double(gsub(",", "", aged[37, "NA..25"]))
    total <- as.double(gsub(",", "", aged[5, "NA..25"]))

    population2015 <- population[9:59, "NA..7"]

    votingPopulation <- population2015 * (over18 / total)

    assumeRepublican <- c()
    assumeDemocrat <- c()
    assumeLibertarian <- c()

    for (s in states)
    {
        index <- which(registration$State == s)
        
        if (length(index) == 0)
        {
            index <- which(registration$State == "Average")
        }
        
        assumeRepublican <- c(assumeRepublican, registration[index, "Republicans.1"])
        assumeDemocrat <- c(assumeDemocrat, registration[index, "Democrats.1"])
        assumeLibertarian <- c(assumeLibertarian, registration[index, "Libertarian.1"])
    }

    assumeRepublican[is.na(assumeRepublican)] <- 0
    assumeDemocrat[is.na(assumeDemocrat)] <- 0
    assumeLibertarian[is.na(assumeLibertarian)] <- 0

    assumeRepublican <- gsub("%", "", assumeRepublican)
    assumeDemocrat <- gsub("%", "", assumeDemocrat)
    assumeLibertarian <- gsub("%", "", assumeLibertarian)

    assumeRepublican <- as.numeric(assumeRepublican)
    assumeDemocrat <- as.numeric(assumeDemocrat)
    assumeLibertarian <- as.numeric(assumeLibertarian)
    
    assumeRepublican <- unlist(lapply(assumeRepublican, function(x)if(x>1){x/100}else{x}))
    assumeDemocrat <- unlist(lapply(assumeDemocrat, function(x)if(x>1){x/100}else{x}))
    assumeLibertarian <- unlist(lapply(assumeLibertarian, function(x)if(x>1){x/100}else{x}))
    
    electoralVotes <- read.xlsx(file=electoralCollegeFile, sheetName="Sheet1", stringsAsFactors=FALSE)

    votes <- c()
    for (s in states)
    {
        votes <- c(votes, electoralVotes[which(electoralVotes$Electoral.College.Votes..Population..and.Area.by.State == s),"NA."])
    }
    
    returnValue <- data.frame(state = states,
                              populationEstimated = population2015,
                              votingPopulation = votingPopulation,
                              Republican=assumeRepublican,
                              Democratic=assumeDemocrat,
                              Libertarian=assumeLibertarian,
                              electoralVotes=votes,
                              stringsAsFactors=FALSE)

    returnValue
}

myLegend <- function(dataBlock)
{
    legend("topright", legend=dataBlock$name, col=dataBlock$color, pch=1)
}

wordsByGrade <- function(words, gradeVocabulary)
{
    returnValue <- list()

    for (n in names(gradeVocabulary))
    {
        returnValue[[n]] = sum(words %in% gradeVocabulary[[n]])
    }

    returnValue
}

vocabularyByGrade <- function()
{
    returnValue <- list()

    nineAndTen <- c("abdicate", "albeit", "alternate", "ambiguous", "apparent", "apparently", "approximately", "arbitrary", "attain", "attribute", "beneficial", "capability", "cease", "cohesion", "coincide", "colleagues", "commence", "compensate", "compile", "comprehensive", "comprised", "conceive", "conform", "constrain", "convene", "delineate", "derive", "despite", "deviate", "devote", "discrete", "distort", "duration", "emerge", "enable", "encounter", "enhance", "ensure", "entity", "exceed", "exemplify", "explicit", "explicitly", "extensive", "facilitate", "feasible", "finite/infinite", "fluctuate", "forthcoming", "given that", "hence", "impede", "implicit", "implicitly", "incidental", "incidentally", "inclination", "incontrovertible", "inevitable", "inherent", "initiate", "integral", "intrinsic", "invoke", "manipulate", "nevertheless", "notion", "notwithstanding", "nuance", "orient", "paradigm", "parameter", "perceive", "persist", "persistent", "plausibility", "plethora", "preliminary", "presumably", "prohibit", "refine", "relevant", "irrelevant", "reliable", "reliability", "resolve", "sequential", "signify", "specifically", "subsequent", "subsidize", "supplement", "supplementary", "sustain", "tangible", "undergo", "varied", "verify")
    elevenAndTwelve <- c("abrogate", "acerbic", "ameliorate", "amend", "arbitrarily", "archaic", "articulated", "auspicious", "banal", "calibrate", "capricious", "caveat", "connotative", "consolidate", "conversely", "deleterious", "denote", "didactic", "disparaging", "divulge", "dogmatic", "eclectic", "ephemeral", "epiphany", "facetious", "finite", "formulate", "fortuitous", "frivolity", "frivolous", "hinder", "hubris", "inane", "incognito", "indispensable", "infrastructure", "insulated", "intangible", "itemize", "gist", "juxtaposition", "levity", "lexicon", "loquacious", "milieu", "myopic", "nefarious", "obsequious", "offset", "omnipotent", "pejorative", "periphery", "pertinent", "posit", "predictability", "predictor", "recapitulate", "recede", "reciprocal", "rescind", "restraint", "salient", "sought", "specificity", "staggering", "subjugate", "substantial", "substantially", "subtlety", "succinct", "suffice", "superfluous", "symbiotic", "ubiquitous", "underlying", "unilateral", "usage", "usurp", "vehement", "vehemently", "vested", "vilify", "visceral", "whereas", "whereby", "wrought")

    satWords <- readLines("../Library/satWords.txt")
    
    returnValue <- list("0" = c("after", "again", "also", "any", "appropriate", "audience", "because", "before", "clue", "copy", "detail", "differ", "does", "even", "every", "example", "explain", "finish", "just", "list", "many", "much", "must", "near", "only", "part", "perform", "point", "put", "self", "sort", "start", "such"),
                        "1" = c("always", "argue", "begin", "better", "between", "both", "chart", "consequence", "describe", "discover", "discuss", "during", "effect", "event", "explore", "far", "few (n)", "finish", "keep", "left", "likely", "locate", "main", "maybe", "might", "never", "next", "observe", "often", "opinion", "order", "organize", "participate", "pass", "predict", "reason", "review", "seem", "should", "since", "still", "sure", "those", "thought", "type of", "until", "unusual", "usual", "usually", "while", "experience"),
                        "2" = c("above", "ago", "apply", "area", "argument", "arrange", "behind", "benefit", "category", "characteristics", "check", "clear", "compare", "complete", "conclusion", "decide", "deep", "direct", "enough", "ever", "explanation", "few (adj)", "free", "important", "impossible", "in common", "interest", "interesting", "introduce", "item", "less", "miss(ing)", "model", "object (n)", "plan", "portion", "possible", "prepare", "probably", "prove", "purpose", "rank", "rare", "ready", "reduce", "relate to", "relationship", "restate", "results", "reverse", "several", "solution", "Solve", "soon", "special", "state (v)", "though", "trait", "unique", "useful", "wonder"),
                        "3" = c("although", "analyze", "anticipate", "cause", "characterize", "claim", "class", "classify", "collect", "comparison", "completely", "conclude", "constant", "contrast", "create", "critical", "defend", "define", "determine", "disagree", "discuss", "effect", "event", "evidence", "exclude", "include", "former", "frequently", "general", "however", "identify", "include", "information", "investigate", "justify", "label", "maximum", "minimum", "occur", "organize", "Place", "point out", "prior", "process", "question", "reason", "recall", "regularly", "request", "require", "required", "research", "respond", "response", "review", "sequence", "significant", "specific", "specifically", "strategy", "structure", "summarize", "support", "various"),
                        "4" = c("abstract", "concrete", "academic", "alter", "assess", "assume", "assumption", "brief", "clarify", "confirm", "consider", "consistent", "consistently", "contradict", "current", "currently", "develop", "display", "dispute", "distinguish", "effective", "effectively", "essential", "exaggerate", "examine", "form", "formation", "format", "highlight", "influence", "influential", "inform", "information", "informative", "involve", "judge", "judgment", "likely", "logical", "maximize", "minimize", "modify", "monitor", "notice", "oppose", "opposition", "optional", "original", "originally", "perhaps", "possibility", "possibly", "presume", "previous", "previously", "produce", "propose", "reaction", "react", "recent", "recently", "refer", "report", "represent", "series", "significance", "standard", "state", "suppose", "typical", "typically", "utilize", "vary", "version"),
                        "5" = c("accurate", "additionally", "address", "advantage", "disadvantage", "analyze", "arguably", "assert", "available", "citation", "cite", "complement", "complex", "condition", "contradiction", "contrary", "coordinate", "correspond", "crucial", "data", "debate", "discriminate", "drawback", "benefit", "eliminate", "emphasize", "encounter", "establish", "evaluate", "eventually", "excess", "excessive", "excessively", "expand", "focus", "fundamental", "including", "including", "infer/inference", "interact", "interaction", "issue", "limited", "negate", "note", "object", "overall", "persuade", "primary/primarily", "procedure", "product", "properties", "quality", "reflect", "restrict", "restricted", "result", "significantly", "source", "suggest", "transition", "ultimate", "ultimately", "valid", "variation", "volume"),
                        "6" = c("according", "accuracy", "additional", "advocate", "analysis", "appeal", "appropriately", "assemble", "basically", "characteristic", "clarification", "collaborate", "common(ly)", "comparable", "competent", "compile, compilation", "concur", "contend", "context", "contribute", "contribution", "converse", "credible", "debatable", "decline", "demonstrate", "despite", "development", "due to", "elaborate", "eligible", "emphasis", "equip", "essentially", "evidently", "extended", "extent", "fundamentally", "genuine", "given", "justification", "likelihood", "maintain", "negativity", "obvious", "obviously", "positivity", "prevent", "productive", "prompt", "require", "reveal", "status", "strategic", "subtle", "the following"),
                        "7" = c("affect", "articulate", "aspects", "assertive", "assertively", "authority", "capture", "clearly", "conceivable", "inconceivable", "conditional", "unconditional", "consideration", "consist of", "contradictory", "correlate", "credibility", "criteria", "design", "determined", "differentiate", "draft", "establish", "exclusive", "exercise", "factor", "feature", "generally", "generate", "illustrate", "impact", "imply", "incorporate", "indicate", "influence", "inquire", "integrate", "intense", "interpret", "isolate", "literal", "literally", "maturity", "notorious", "phase", "portray", "potential", "potentially", "preclude", "prospect", "prospective", "recollection", "relate", "reserve", "resulting in", "rigid", "secure", "strategic", "strategically", "subjective", "objective", "sufficient", "sufficiently", "supported by", "unify"),
                        "8" = c("accordingly", "accurately", "acquire", "adequate", "adequately", "allocate", "allocation", "alternative", "analytical", "anticipation", "applicable", "inapplicable", "approach", "articulate", "assertion", "assumptions", "authentic", "authenticity", "availability", "capacity", "coherent", "incoherent", "complexity", "conceivably", "concurrent", "consequently", "considerably", "constitutes", "consult", "consultation", "convey", "correlation", "depict", "depiction", "depicted", "detect", "determination", "devise", "diminish", "disputable", "indisputable", "dynamic", "Employ", "equate", "ethic", "ethical", "evident", "evidently", "exceedingly", "exhibit, exhibition", "focal", "Inclined", "inclination", "inconceivable", "indicative of", "influential", "invariably", "marginal", "perception", "plausible", "Presume", "presumption", "Requisite", "prerequisite", "specify", "Speculate", "speculation", "subsequently", "susceptible", "thereby", "validity", "vary", "varied", "virtual", "virtually"),
                        "9" = c(nineAndTen[1:49]),
                        "10" = c(nineAndTen[50:length(nineAndTen)]),
                        "11" = c(elevenAndTwelve[1:43]),
                        "12" = c(elevenAndTwelve[44:length(elevenAndTwelve)]),
                        "13" = c(satWords[1:200]),
                        "14" = c(satWords[201:400]),
                        "15" = c(satWords[401:600]),
                        "16" = c(satWords[601:800]),
                        "17" = c(satWords[801:length(satWords)])
                        )
    
}


getWordsFromPDF <- function(fileName)
{
    command <- sprintf("pdftotext %s -", fileName)
    txt <- system(command, intern=TRUE, ignore.stderr=TRUE)

    txt
}

wordCloud <- function(pdfFile, count=30, title="default", imageFile=sprintf("/tmp/wordCould", title), positiveWords, negativeWords)
{
    ## https://github.com/gimoya/theBioBucket-Archives/blob/master/R/txtmining_pdf.R
    txt <- getWordsFromPDF(pdfFile)
    
    txt <- tolower(txt)
    txt <- removeWords(txt, c("\\f", stopwords()))

    corpus <- Corpus(VectorSource(txt))
    corpus <- tm_map(corpus, removePunctuation)
    tdm <- TermDocumentMatrix(corpus)
    m <- as.matrix(tdm)
    d <- data.frame(freq = sort(rowSums(m), decreasing = TRUE))

                                        # Stem words
    d$stem <- wordStem(row.names(d), language = "english")

                                        # and put words to column, otherwise they would be lost when aggregating
    d$word <- row.names(d)

                                        # remove web address (very long string):
    d <- d[nchar(row.names(d)) < 20, ]

                                        # aggregate freqeuncy by word stem and
                                        # keep first words..
    agg_freq <- aggregate(freq ~ stem, data = d, sum)
    agg_word <- aggregate(word ~ stem, data = d, function(x) x[1])

    d <- cbind(freq = agg_freq[, 2], agg_word)

                                        # sort by frequency
    d <- d[order(d$freq, decreasing = T), ]

    if (is.null(imageFile) == FALSE)
    {
        png(imageFile, width=480, height=480)
    }

    myColors <- rep("black", count)

    myColors[d$word[1:count] %in% positiveWords] <- "green"
    myColors[d$word[1:count] %in% negativeWords] <- "red"
    
    wordcloud(d$word[1:count], d$freq[1:count],
              random.order=FALSE,
              colors=myColors,
              ordered.colors=TRUE)

    if (is.null(imageFile) == FALSE)
    {
        dev.off()
    }
}

overRideConfigurationData <- function(configurationData)
{
    configurationData[["LexiconFile"]] <- "../Data/lexicon.csv"
    configurationData[["StopwordsFile"]] <- "../Data/stopwords.txt"

    configurationData
}

main <- function()
{
    gradeImageFile <- NULL

    electoralImageFile <- NULL

    sentimentImageFile <- NULL

    wordCount <- 100

    spec <- matrix(c(
        'gradeImage', 'G', 1, 'character',
        'sentimentImage', 's', 1, 'character',
        'wordCount', 'c', 1, 'double',
        'electoralImage', 'e', 1, 'character'
    ),
    ncol = 4, byrow = TRUE)

    opt <- getopt(spec)

    gradeImageFile <- setValueBasedOnCommandLine(opt$gradeImage, gradeImageFile)
    electoralImageFile <- setValueBasedOnCommandLine(opt$electoralImage, electoralImageFile)
    sentimentImageFile <- setValueBasedOnCommandLine(opt$sentimentImage, sentimentImageFile)
    wordCount <- setValueBasedOnCommandLine(opt$wordCount, wordCount)

    configurationData <- parseConfigurationFile()

    configurationData <- overRideConfigurationData(configurationData)

    stopWords <- getStopWords(configurationData)
    
    lexicon <- lexiconWords(configurationData)

    for (n in names(lexicon))
    {
        lexicon[[n]] <- processText(lexicon[[n]], stopWords)        
    }

    voterDataFile <- "../Data/State Total Party Registration Data.xlsx"

    populationFile <- "../Data/NST-EST2015-01.xlsx"

    agedFile <- "../Data/PEP_2015_PEPAGESEX.xls"

    electoralCollegeFile <- "../Data/ElectoralPopArea.xls"

    votingData <- estimatedVotersByState(voterDataFile, populationFile, agedFile, electoralCollegeFile)

    wordsByGradeLevel <- vocabularyByGrade()

    for (n in names(wordsByGradeLevel))
    {
        wordsByGradeLevel[[n]] <- processText(wordsByGradeLevel[[n]], stopWords)        
    }
    

    dataBlock <- data.frame(
        name=as.character(),
        file=as.character(),
        sentimentPositive=as.numeric(),
        sentimentNegitive=as.numeric(),
        sentimentNeutral=as.numeric(),
        wordsPositive=as.numeric(),
        wordsNegitive=as.numeric(),
        wordsNeutral=as.numeric(),
        corePercentage=as.numeric(),
        color=as.character(),
        stringsAsFactors = FALSE
    )


    dataBlock <- rbind(dataBlock, data.frame(name="Republican", file = "../Library/platform-Republican.pdf", sentimentPositive=0, sentimentNegitive=0, sentimentNeutral=0, wordsPositive=0, wordsNegitive=0, wordsNeutral=0, corePercentage=65, color="red", stringsAsFactors = FALSE), stringsAsFactors = FALSE)
    dataBlock <- rbind(dataBlock, data.frame(name="Democratic", file = "../Library/platform-Democratic.pdf", sentimentPositive=0, sentimentNegitive=0, sentimentNeutral=0, wordsPositive=0, wordsNegitive=0, wordsNeutral=0, corePercentage=65, color="blue", stringsAsFactors = FALSE), stringsAsFactors = FALSE)
    dataBlock <- rbind(dataBlock, data.frame(name="Libertarian", file = "../Library/platform-Libertarian.pdf", sentimentPositive=0, sentimentNegitive=0, sentimentNeutral=0, wordsPositive=0, wordsNegitive=0, wordsNeutral=0, corePercentage=65, color="black", stringsAsFactors = FALSE), stringsAsFactors = FALSE)

    print(dataBlock)

    xValues <- 0:17

    if (typeof(gradeImageFile) != "NULL")
    {
        png(gradeImageFile, width=960, height=480)
    }
    
    for (i in 1:nrow(dataBlock))
    {

        file <- dataBlock$file[i]

        print(sprintf("Processing file: %s", file))
        
        imageFile <- sprintf("../Images/%s.png", dataBlock$name[i])
        wordCloud(file, imageFile=imageFile, count=wordCount, positiveWords=lexicon$positive, negativeWords=lexicon$negative)

        words <- getWordsFromPDF(file)

        words <- processText(words, stopWords)
        
        classified <- classify(words, lexicon$positive, lexicon$negative,
                               configurationData)


        dataBlock$sentimentPositive[i] <- classified$percentPositive
        dataBlock$sentimentNegitive[i] <- classified$percentNegative
        dataBlock$sentimentNeutral[i] <- classified$percentNeutral
        dataBlock$wordsPositive[i] <- classified$positiveCount
        dataBlock$wordsNegitive[i] <- classified$negativeCount
        dataBlock$wordsNeutral[i] <- classified$neutralCount

        gradeDistribution <- wordsByGrade(words, wordsByGradeLevel)
        
        ## print(gradeDistribution)

        temp <- c()
        for (n in names(gradeDistribution))
        {
            temp <- c(temp, gradeDistribution[[n]])
        }

        temp <- temp/(sum(temp)) * 100
        if (i == 1)
        {
            plot(0,0, type="n", col=dataBlock$color[i],
                 main="Percentage of platform vocabulary by grade",
                 ylim=c(0, 20),
                 xlim=c(0, 17),
                 xlab="Grades",
                 ylab="Percent of platform words"
                 )
        }

        points(xValues, temp, col=dataBlock$color[i],
               type="b")
    }

    myLegend(dataBlock)

    if (typeof(gradeImageFile) != "NULL")
    {
        dev.off()
    }

    readline("Press enter to continue.")

    if (typeof(sentimentImageFile) != "NULL")
    {
        png(sentimentImageFile, width=960, height=480)
    }

    for (i in 1:nrow(dataBlock))
    {
        if (i == 1)
        {
            plot(0,0, type="n",
                 xlim=c(0,40),
                 ylim=c(0,40),
                 xlab="Positive sentiment percentage",
                 ylab="Negative sentiment percentage",
                 main="Positive vs. negative sentiment percentages"
                 )
        }
        points(dataBlock$sentimentPositive[i] * 100,
               dataBlock$sentimentNegitive[i] * 100,
               col=dataBlock$color[i],
               type="p"
               )
    }

    myLegend(dataBlock)

    if (typeof(sentimentImageFile) != "NULL")
    {
        dev.off()
    }

    print(dataBlock)

    print(head(votingData, n =20))

    if (typeof(electoralImageFile) != "NULL")
    {
        png(electoralImageFile, width=960, height=480)
    }

    for (percent in seq(10, 90, by=10))
    {
        temp <- castVotes(dataBlock, votingData, percent/100)

        ## print(head(temp))
        
        if(percent == 10)
        {
            plot(0,0,type="n",
                 xlim=c(0., 100),
                 ylim=c(0, 500),
                 ylab="Electoral votes",
                 xlab="Percent of eligible voters"
                 )
        }

        for (i in 1:nrow(dataBlock))
        {
            value <- sum(temp[sprintf("%s-votes", dataBlock$name[i])])
            ## print(value)
            points(percent,
                   value,
                   type = "p",
                   col=dataBlock$color[i]
                   )
        }
    }

    abline(h=270, col="black")
    abline(v=43, col="black")
    myLegend(dataBlock)

    if (typeof(electoralImageFile) != "NULL")
    {
        dev.off()
    }
}    




main()
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rm(list=ls())

library(NLP)
library(tm)
library(SnowballC)
library(getopt)

displayProcessingResults <- function(words, wordCount, imageFile)
{
    if (typeof(imageFile) != "NULL")
    {
        png(imageFile, width=960, height=480)
    }

    displayResults(words, wordCount)

    if (typeof(imageFile) != "NULL")
    {
        dev.off()
    }
}

setValueBasedOnCommandLine <- function(input, default)
{
    returnValue <- setValue(input, default)
}

setValue <- function(inputValue, default)
{
    returnValue <- default
    if (typeof(default) == 'logical')
    {
        ##      print("type is logical")
        if (is.null(inputValue) == FALSE)
        {
            ##          print("command line is not null")
            returnValue <- ! default          
        }
    }
    else
    {
        if (is.null(inputValue) == FALSE) {
            returnValue <- inputValue
            
        }
    }
    returnValue
}

displayResults <- function(tokens, limit=30)
{

    temp <- table(tokens)

    freq <- sort(temp, decreasing = TRUE)
    print(sprintf("The %.0f most frequent words:", limit))
    print(head(freq, n=limit))
    totalTokens <- sum(freq)
    shownTokens <- sum(freq[1:limit])
    main <- sprintf("Top %.0f words. Representing %s of %s (or %s%.0f) of all.",
                    limit,
                    prettyNum(shownTokens,big.mark=","),
                    prettyNum(totalTokens,big.mark=","),
                    "%",
                    shownTokens/totalTokens*100
                    )
    plot(freq[1:limit], xaxt="n", ylab="Number of occurrences", main=main, xlab="Word")
    axis(1, at=seq(1, limit, by=1), labels = FALSE)
    text(seq(1, limit, by=1) + .5,
         par("usr")[3] - 0.2,
         labels = names(freq[1:limit]),
         srt = 90, pos = 2, xpd = TRUE)
}


removeShortWords <- function(words, ...)
{
    words <- unlist(lapply(words, function(x) if(nchar(x) > 3) x else ""))

    returnValue <- list(words=words, operation="Remove\nshort words")
    returnValue
}
    

removeNumeric <- function(words, ...)
{
    words <- unlist(lapply(words, function(x) gsub("^[0-9]*[0-9]$", "", x)))

    returnValue <- list(words=words, operation="Remove\nnumeric")
    returnValue
}

splitOnSpaces <- function(words, ...)
{
    words <- unlist(lapply(words, function(x) strsplit(x, "\\s+")[[1]]))

    returnValue <- list(words=words, operation="Split\nwords")
    returnValue
} 

stemify <- function(words, ...)
{
    returnValue <- list(words=wordStem(words, language="english"), operation="Stem\nwords")
    returnValue
} 
    

removePunctuations <- function(words, ...)
{
    returnValue <- list(words=removePunctuation(words), operation="Remove\n punctuation")
    returnValue
} 
    

removeStopWords <- function(words, stopWords, ...)
{
    print(head(stopWords))
    words <- removeWords(words, c("\\f", stopWords))
    returnValue <- list(words=tolower(words), operation="Remove\nstop words")
    returnValue
} 
    

toLowerCase <- function(words, ...)
{
    returnValue <- list(words=tolower(words), operation="To lower\ncase")
    returnValue
} 

removeZeroLength <- function(words, ...)
{
    words <- words[nchar(words)>0]

    returnValue <- list(words=words, operation="Remove\n 0 length")
    returnValue
} 
    

trimWhitespace <- function(words, ...)
{

    returnValue <- list(words=trimws(words), operation="Trim\nwhitespace")
    returnValue
} 
   

noAction <- function(words, ...)
{
    operation <- 

    returnValue <- list(words=words, operation="No\n action")
    returnValue
}

getWords <- function()
{
    files <- c("../Library/platform-Democratic.pdf", "../Library/platform-Libertarian.pdf", "../Library/platform-Republican.pdf")
    Rpdf <- readPDF(control = list(text = "-layout"))

    words <- c()

    for (f in files)
    {
        corpus <- Corpus(URISource(f),
                         readerControl = list(reader = Rpdf))

        words <- c(words, corpus[[1]]$content)
    }

    words
}

main <- function()
{
    decreaseImageFile <- NULL
    initialWordImageFile <- NULL
    finalWordImageFile <- NULL
    wordCount <- 30

    spec <- matrix(c(
        'decreaseImageFile', 'd', 1, 'character',
        'initialWordImageFile', 'i', 1, 'character',
        'finalWordImageFile', 'f', 1, 'character',
        'wordCount', 'c', 1, 'double'
    ),
    ncol = 4, byrow = TRUE)

    opt <- getopt(spec)

    decreaseImageFile <- setValueBasedOnCommandLine(opt$decreaseImageFile, decreaseImageFile)
    finalWordImageFile <- setValueBasedOnCommandLine(opt$finalWordImageFile, finalWordImageFile)
    initialWordImageFile <- setValueBasedOnCommandLine(opt$initialWordImageFile, initialWordImageFile)
    wordCount <- setValueBasedOnCommandLine(opt$wordCount, wordCount)

    pointLabel <- c()
    pointCount <- c()
    uniqueCount <- c()

    stopWordsFile <- "../Data/stopwords.txt"
    stopWords <- readLines(stopWordsFile)


    words <- getWords()

    temp <- removeZeroLength(
        removeNumeric(
            stemify(
                removePunctuations(
                    toLowerCase(
                        trimWhitespace(
                            splitOnSpaces(words)$words)$words)$words)$words)$words)$words)$words
    

    displayProcessingResults(temp, wordCount, initialWordImageFile)    

    readline("Press enter to continue.")

    funcs <- c(noAction,
               splitOnSpaces,
               trimWhitespace,
               toLowerCase,
               removePunctuations,
               stemify,
               removeNumeric,
               removeZeroLength,
               removeStopWords,
               removeZeroLength,
               removeShortWords,
               removeZeroLength)

    for (f in funcs)
    {
        temp <- f(words, stopWords=stopWords)

        words <- temp$words
        pointLabel <- c(pointLabel, temp$operation)
        pointCount <- c(pointCount, length(words))
        uniqueCount <- c(uniqueCount, length(unique(words)))
    }

    
    print(pointLabel)
    print(pointCount)

    print(head(table(words), n=20))

    mainTitle <- sprintf("Maximum %s tokens, finally %s (%s unique)",
                         prettyNum(max(pointCount),big.mark=","),
                         prettyNum(pointCount[length(pointCount)],big.mark=","),
                         prettyNum(uniqueCount[length(uniqueCount)],big.mark=",")
                         )
    if (typeof(decreaseImageFile) != "NULL")
    {
        png(decreaseImageFile, width=960, height=480)
    }

    plot(pointCount,
         xlab="Operation",
         ylab="Words",
         ylim=c(0, max(pointCount) * 1.1),
         type="b",
         main=mainTitle)

    points(uniqueCount,
           col="green",
           type="b")


    text(x=1:length(pointLabel),
         y=pointCount,
         labels=pointLabel,
         pos=3)

    if (typeof(decreaseImageFile) != "NULL")
    {
        dev.off()
    }

    readline("Press enter to continue.")

    displayProcessingResults(words, wordCount, finalWordImageFile)    
}

main()
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## Follow these steps to create new user/connect pgadmin to local Postgres instance
## http://stackoverflow.com/questions/24917832/how-connect-postgres-to-localhost-server-using-pgadmin-on-ubuntu


parseConfigurationFile <- function(fileName="config.txt")
{
    returnValue <- list(
        "APIPrivateKey" = NULL,
        "APIPublicKey"	= NULL,
        "CollectionFile" = NULL,
        "ColorNegative" = "BLACK",
        "ColorNeutral" = "WHITE",
        "ColorPositive" = "GREEN",
        "LexiconFile" = "lexicon.csv",
        "Offset" = "FALSE",
        "Poll" = 23,
        "ResetDatabase" = "FALSE",
        "SleepyTime" = 5,
        "SourceFile" = NULL,
        "StopwordsFile" = "stopwords.txt",
        "ThresholdNegative" = 0.33,
        "ThresholdPositive" = 0.33,
        "Hashtag" = NULL,
        "PostgresUser" = "openpg",
        "PostgresPassword" = "new_user_password",
        "PostgresTable" = "tweets"
    )

    if (file.exists(fileName) == TRUE)
    {
        con <- file(fileName, open="rb")

        while (TRUE)
        {
            line <- readLines(con, n = 1)
            if (identical(line, character(0)))
                break
            ## print(line)
            if (nchar(line) > 0)
            {
                if (substr(line, 1, 1) != "#")
                {
### process line

                    fields <- strsplit(line, "\\s+", perl=TRUE)
                    token <- fields[[1]][1]
                    temp <- fields[[1]][2]
                    data <- strsplit(temp, "#", fixed=TRUE)[[1]][1]
                    ## print(token); print(data)
                    if (token == "Hashtag")
                    {
                        returnValue[[token]] <- c(returnValue[[token]], data)
                    }
                    else
                    {
                        returnValue[[token]] = data    
                    }
                    
                }
            }
        }

        close(con)
    }
    returnValue
}

connectToDatabase <- function(configurationData)
{
    drv <- dbDriver("PostgreSQL")

    all_cons <- dbListConnections(drv)
    print(sprintf("Closing %.0f existing connections to the database.", length(all_cons)))
    
    for(con in all_cons)
    {
        temp <- dbListResults(con)

        if (length(temp) > 0)
        {
            dbClearResult(temp[[1]])
        }
        
        dbDisconnect(con)
    }

    con <- dbConnect(drv,
                     dbname = "postgres",
                     host = "localhost",
                     port = 5432,
                     user = configurationData[["PostgresUser"]],
                     password = configurationData[["PostgresPassword"]])

    con
}



processText <- function(text, stopWords)
{
    lengthOfText <- length(text)
    ## print(sprintf("%s() lengthOfText = %.0f",
    ##               as.character(match.call()[[1]]),
    ##               lengthOfText))

    ## print(head(text))
    
    text <- iconv(text, "latin1", "ASCII", sub="")
    ## print("after iconv");print(head(text))

    text <- lapply(text, function(x)strsplit(x, "\\s+", perl=TRUE)[[1]])
    ## text <- strsplit(text, "\\s+", perl=TRUE)[[1]] 

    text <- unlist(text)
    ## print("after strsplit");print(head(text))

    processedText <- normalizedText(text)

    assign ("numberOfWords",length(processedText), envir=globalenv())
    
    processedText <- cleansedText(processedText, stopWords)

    ## print("head(processedText)");    print(head(processedText))
    processedText
}


cleansedText <- function(text, stopWords)
{
    indices <- match(stopWords, text)

    indices <- indices[!is.na(indices)]

    while(length(indices) > 0)
    {
        ## print("text before removal"); print(text)
        text <- text[-indices]
        ## print("text after removal"); print(text)
        indices <- match(stopWords, text)

        indices <- indices[!is.na(indices)]
    }
    
    returnValue <- text

    returnValue
}

normalizedText <- function(text, printer=FALSE)
{
    ## https://github.com/twitter/twitter-text/blob/master/rb/lib/twitter-text/regex.rb
    words <- iconv(text, "latin1", "ASCII", sub=" ")
    words <- unlist(lapply(words, trimws))
    words <- tolower(words)

    words <- gsub("@", " ", words, fixed = TRUE)
    words <- gsub('’', " ", words, fixed = TRUE)
    words <- gsub("'", " ", words, fixed = TRUE)
    words <- gsub("-", " ", words, fixed = TRUE)
    words <- gsub(";", " ", words, fixed = TRUE)
    words <- gsub(".", " ", words, fixed = TRUE)
    words <- gsub(",", " ", words, fixed = TRUE)
    words <- gsub("/", " ", words, fixed = TRUE)
    words <- gsub("(", " ", words, fixed = TRUE)
    words <- gsub(")", " ", words, fixed = TRUE)
    words <- gsub("&", " ", words, fixed = TRUE)
    words <- gsub(":", " ", words, fixed = TRUE)
    words <- gsub("?", " ", words, fixed = TRUE)
    words <- gsub("!", " ", words, fixed = TRUE)
    words <- gsub("#", " ", words, fixed = TRUE)
    words <- gsub("[", " ", words, fixed = TRUE)
    words <- gsub("]", " ", words, fixed = TRUE)
    words <- gsub("=", " ", words, fixed = TRUE)
    words <- gsub("\342\200\231", " ", words, fixed = TRUE)


    ## words <- removePunctuation(words)
    words <- removeNumbers(words)
    ## words <- wordStem(words, language = "english")

    words <- unlist(unlist(lapply(words, function(x) strsplit(x, "\\s+", perl=TRUE))))

    ## words <- wordStem(words)

    if (printer == TRUE)
    {
        print("normalizedText() words")
        print(words)
    }

    returnValue <- words

    returnValue
}

lexiconWords <- function(configurationData)
{
    file <- configurationData[["LexiconFile"]]
    d <- read.csv(file, header=TRUE)
    positive <- as.character(d[d$polarity=="positive",]$word)
    negative <- as.character(d[d$polarity=="negative",]$word)

    returnValue <- list("positive" = positive,
                        "negative" = negative)
}

getStopWords <- function(configurationData)
{
    con <- file(configurationData[["StopwordsFile"]], "r")
    returnValue <- readLines(con)
    close(con)

    returnValue
}

getTweetTokens <- function(configurationData,locationSaveFile="tokensData")
{

    
    if (file.exists(locationSaveFile) == TRUE)
    {
        print(sprintf("Loading token data from file: %s", locationSaveFile))
        load(locationSaveFile)
    }
    else
    {
        returnValue <- c()

        results <- getTweetsAsJSON(configurationData)
        ## dbCon <- connectToDatabase(configurationData)

        ## table <- configurationData[["PostgresTable"]]

        ## sqlQuery <- sprintf("select data from %s", table)

        ## results <- dbGetQuery(dbCon, sqlQuery)

        numberOfResults <- length(results)
        printCounter <- 0
        printCounterLimit <- 1000
        for (i in 1:numberOfResults)
        {
            printCounter <- printCounter + 1
            if (printCounter >= printCounterLimit)
                {
                    print(sprintf("Completed tokenizing %s of %s tweets",
                                  prettyNum(i,big.mark=","),
                                  prettyNum(numberOfResults,big.mark=",")))
                    printCounter <-  0
                }

            ## json <- base64Decode(results$data[i])
            json <- results[i]
            df <- parseTweets(json, simplify=FALSE, verbose=FALSE)
            rawTweet <- df$text
            returnValue <- c(returnValue, strsplit(rawTweet, "\\s+"[[1]]))
        }
        
        ## dbDisconnect(dbCon)

        save(returnValue, file = locationSaveFile)
    }

    returnValue
}

getTweetsAsJSON <- function(configurationData, saveFile="tweetsData")
{

    
    if (file.exists(saveFile) == TRUE)
    {
        print(sprintf("Loading tweets from file: %s", saveFile))
        load(saveFile)
    }
    else
    {
        returnValue <- c()

        dbCon <- connectToDatabase(configurationData)

        table <- configurationData[["PostgresTable"]]

        sqlQuery <- sprintf("select data from %s", table)

        results <- dbGetQuery(dbCon, sqlQuery)

        numberOfResults <- length(results$data)
        printCounter <- 0
        printCounterLimit <- 1000
        for (i in 1:numberOfResults)
        {
            printCounter <- printCounter + 1
            if (printCounter >= printCounterLimit)
                {
                    print(sprintf("Completed processing %s of %s tweets",
                                  prettyNum(i,big.mark=","),
                                  prettyNum(numberOfResults,big.mark=",")))
                    printCounter <-  0
                }

            json <- base64Decode(results$data[i])
            returnValue <- c(returnValue, json)
        }
        
        dbDisconnect(dbCon)

        save(returnValue, file = saveFile)
    }

    returnValue
}

classify <- function(words, pos.words, neg.words, configurationData, count=1)
{
    positiveTweet <- FALSE
    negativeTweet <- FALSE
    neutralTweet <- FALSE
    pos.matches <- 0
    neg.matches <- 0
    neutral.words <- 0
    percentPositive <- 0
    percentNegative <- 0
    percentNeutral <- 0
    
    if(is.null(words) == FALSE)
    {
        numberOfWords <- length(words)
                                        # count number of positive and negative word matches
        pos.matches <- sum(words %in% pos.words)
        neg.matches <- sum(words %in% neg.words)
        neutral.words <- numberOfWords - pos.matches - neg.matches
        percentPositive <- pos.matches / numberOfWords
        percentNegative <- neg.matches / numberOfWords
        percentNeutral <- neutral.words / numberOfWords

        positiveTweet <- percentPositive >= configurationData[["ThresholdPositive"]]
        negativeTweet <- percentNegative >= configurationData[["ThresholdNegative"]]
        neutralTweet <- FALSE

        if (((positiveTweet == TRUE) && (negativeTweet == TRUE) ) ||
            ((positiveTweet == FALSE) && (negativeTweet == FALSE) ))
        {
            neutralTweet <- TRUE
            positiveTweet <- FALSE
            negativeTweet <- FALSE
        }

    }
    returnValue <- list("positive" = positiveTweet,
                        "negative" = negativeTweet,
                        "neutral" = neutralTweet,
                        "count" = count,
                        "positiveCount" = pos.matches,
                        "negativeCount" = neg.matches,
                        "neutralCount" = neutral.words,
                        "percentPositive" = percentPositive,
                        "percentNegative" = percentNegative,
                        "percentNeutral" = percentNeutral
                        )
    returnValue
}
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