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Lampiran 1. Preprocessing Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

def preprocess(text): 
  text = text.lower() 
  text = re.sub(r'[^a-zA-Z]',' ',str(text))  
  text = re.sub(r'\s\s+', ' ', text)  
  text = text.strip()  
  return text 
 

def tokenization(text): 
  text = re.split('\W+', text) 
  return text 
 

stopword = nltk.corpus.stopwords.words('indonesian','english') 
 
def stopwords(text): 
  text = [word for word in text if word not in stopword] 
  return text 
 

from sklearn.pipeline import Pipeline 
from Sastrawi.Stemmer.StemmerFactory import StemmerFactory 
 
def stemming(text): 
  factory = StemmerFactory() 
  stemmer = factory.create_stemmer() 
  do = [] 
  for w in text: 
    dt = stemmer.stem(w) 
    do.append(dt) 
  d_clean=[] 
  d_clean=" ".join(do) 
  print(d_clean) 
  return d_clean 
 

def finalpreprocess(text): 
  return stemming(stopwords(tokenization(preprocess(text)))) 
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Lampiran 2. Class Multinomial Naïve Bayes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

class MultinomialNB(): 
 
  def __init__(self, alpha=1): 
    self.alpha = alpha  
 
  def fit(self, X_train, y_train): 
    m, n = X_train.shape 
    self._classes = np.unique(y_train) 
    n_classes = len(self._classes) 
 
    # init: Prior & Likelihood 
    self._priors = np.zeros(n_classes) 
    self._likelihoods = np.zeros((n_classes, n)) 
 
    # Get Prior and Likelihood 
    for idx, c in enumerate(self._classes): 
        X_train_c = X_train[c == y_train] 
        self._priors[idx] = X_train_c.shape[0] / m  
        self._likelihoods[idx, :] = ((X_train_c.sum(axis=0)) 
+ self.alpha) / (np.sum(X_train_c.sum(axis=0) + self.alpha)) 
 

  def predict(self, X_test): 
    return [self._predict(x_test) for x_test in X_test] 
 
  def _predict(self, x_test): 
    # Calculate posterior for each class 
    posteriors = [] 
    for idx, c in enumerate(self._classes): 
        prior_c = np.log(self._priors[idx]) 
        likelihoods_c = self.calc_likelihood(self._likelihood
s[idx,:], x_test) 
        posteriors_c = np.sum(likelihoods_c) + prior_c 
        posteriors.append(posteriors_c) 
 
    return self._classes[np.argmax(posteriors)] 
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 def calc_likelihood(self, cls_likeli, x_test): 
    return np.log(cls_likeli) * x_test 
 
  def score(self, X_test, y_test): 
    y_pred = self.predict(X_test) 
    return np.sum(y_pred == y_test)/len(y_test) 
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Lampiran 3. Class Support Vector Machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

def projection_simplex(v, z=1): 
    """ 
    Projection onto the simplex: 
        w^* = argmin_w 0.5 ||w-
v||^2 s.t. \sum_i w_i = z, w_i >= 0 
    """ 
    n_features = v.shape[0] 
    u = np.sort(v)[::-1] 
    cssv = np.cumsum(u) - z 
    ind = np.arange(n_features) + 1 
    cond = u - cssv / ind > 0 
    rho = ind[cond][-1] 
    theta = cssv[cond][-1] / float(rho) 
    w = np.maximum(v - theta, 0) 
    return w 
 
class MulticlassSVM(BaseEstimator, ClassifierMixin): 
 
    def __init__(self, C=1, max_iter=50, tol=0.05, 
                 random_state=None, verbose=0): 
        self.C = C 
        self.max_iter = max_iter 
        self.tol = tol, 
        self.random_state = random_state 
        self.verbose = verbose 
 
    def _partial_gradient(self, X, y, i): 
        # Partial gradient for the ith sample. 
        g = np.dot(X[i], self.coef_.T) + 1 
        g[y[i]] -= 1 
        return g 
 
    def _violation(self, g, y, i): 
        # Optimality violation for the ith sample. 
        smallest = np.inf 
        for k in range(g.shape[0]): 
            if k == y[i] and self.dual_coef_[k, i] >= self.C: 
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    continue 
            elif k != y[i] and self.dual_coef_[k, i] >= 0: 
                continue 
            smallest = min(smallest, g[k]) 
        return g.max() - smallest 
 
    def _solve_subproblem(self, g, y, norms, i): 
        # Prepare inputs to the projection. 
        Ci = np.zeros(g.shape[0]) 
        Ci[y[i]] = self.C 
        beta_hat = norms[i]*(Ci-self.dual_coef_[:,i])+g/norms[i] 
        z = self.C * norms[i] 
        # Compute projection onto the simplex. 
        beta = projection_simplex(beta_hat, z) 
        return Ci - self.dual_coef_[:, i] - beta / norms[i] 
 
    def fit(self, X, y): 
        n_samples, n_features = X.shape 
 
        # Normalize labels. 
        self._label_encoder = LabelEncoder() 
        y = self._label_encoder.fit_transform(y) 
 
        # Initialize primal and dual coefficients. 
        n_classes = len(self._label_encoder.classes_) 
        self.dual_coef_= np.zeros((n_classes, n_samples), dtype=n
p.float64) 
        self.coef_ = np.zeros((n_classes, n_features)) 
 
        # Pre-compute norms. 
        norms = np.sqrt(np.sum(X ** 2, axis=1)) 
 
        # Shuffle sample indices. 
        rs = check_random_state(self.random_state) 
        ind = np.arange(n_samples) 
        rs.shuffle(ind) 
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violation_init = None 
        for it in range(self.max_iter): 
            violation_sum = 0 
            for ii in range(n_samples): 
                i = ind[ii] 
                # All-zero samples can be safely ignored. 
                if norms[i] == 0: 
                    continue 
                g = self._partial_gradient(X, y, i) 
                v = self._violation(g, y, i) 
                violation_sum += v 
                if v < 1e-12: 
                    continue 
                # Solve subproblem for the ith sample. 
                delta = self._solve_subproblem(g, y, norms, i) 
                # Update primal and dual coefficients. 
                self.coef_ += (delta * X[i][:, np.newaxis]).T 
                self.dual_coef_[:, i] += delta 
 
            if it == 0: 
                violation_init = violation_sum 
            vratio = violation_sum / violation_init 
 
            if self.verbose >= 1: 
                print("iter", it + 1, "violation", vratio) 
 
            if vratio < self.tol: 
                if self.verbose >= 1: 
                    print("Converged") 
                break 
        return self 
 
    def predict(self, X): 
        decision = np.dot(X, self.coef_.T) 
        pred = decision.argmax(axis=1) 
        return self._label_encoder.inverse_transform(pred) 
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Lampiran 4. Class K-Nearest Neighbor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

class KNN: 
    def __init__(self, k): 
        self.k = k 
     
    def fit(self, X, y): 
        self.X = X 
        self.y = y 
 
    def predict(self, X): 
        y = np.zeros(len(X)) 
        # loop untuk semua data X baru 
        for j, x in enumerate(X): 
            sl = SortedList() 
            # loop untuk data train 
            for i, xt in enumerate(self.X): 
                # hitung jarak 
                dist = x - xt 
                dist = dist.dot(dist) 
                if len(sl) < self.k: 
                    sl.add((dist, self.y[i])) 
                else: 
                    if dist < sl[-1][0]: 
                        del sl[-1] 
                        sl.add((dist, self.y[i])) 
            # vote  
            votes = {} 
            for e in sl: 
                if e[1] in votes.keys(): 
                    votes[e[1]] += 1 
                else: 
                    votes[e[1]] = 1 
             
            # cari nilai max 
            max_votes_class, max_votes = max(votes.items(), key=o
perator.itemgetter(1)) 
            y[j] = max_votes_class 
        return y 
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def score(self, X, y): 
        pred = self.predict(X) 
        return np.mean(pred == y) 
 



 

 


