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The beginnings of Neural Networks

1943 First computational model of a neuron (McCulloch & Pitts)
1958 Perceptron (Rosenblatt)

W,
Input 2 O = Output 1

Input x

Source: https://www.slashcam.de/artikel/Wissen/Kuenstliche-Intelligenz-einfach-erklaert---Perzeptron--Backpropagation-und-Loss--Das-Perzeptron.html



The beginnings of Neural Networks

1969 Perceptron can only handle linearly separable data (Minsky & Papert)

1986 Mulit-layer Perceptron = Feedforward Neural Network

(Hinton, Rumelhart & Williams)
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What is a Feedforward Neural Network?

Output
layer

Hidden
layer

Hidden
layer

Input layer

Figure 2: Feed-forward neural network with two hidden layers.

Source: Goldberg, Yoav (2015): 11



What is a Feedforward Neural Network?

NNPe'rcept'ron (X) =xW +b

NNy Lp2(x) =y
hl :gl(xwl + bl)

X = input
2 .2 l‘h 72 2 h = hidden layer
h _g (h _l_ b ) W = weight matrix
b = bias term
y :h2W3 g = non-linear activation function

Source: Goldberg, Yoav (2015): 12f



Non-Linear Activation Functions

Most common:

e Logistic = Sigmoid

e Hyperbolic Tangent = Tanh
e Rectified Linear Unit = RelLu



Non-Linear Activation Functions

sigmoid

Logistic = Sigmoid 10

02

0.0
-10

Source: https://wandb.ai/ayush-thakur/dl-question-bank/reports/ReLU-vs-Sigmoid-Function-in-Deep-Neural-Networks--VmlldzoyMDkOMzI



Non-Linear Activation Functions

Hyperbolic Tangent Tanh
= Tanh v -
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Non-Linear Activation Functions

. ReLU

Rectified Linear Unit
R(z) =max(0, z)
= RelLU y |

0
-10 -5 0 5 10

Source: https://wandb.ai/ayush-thakur/dl-question-bank/reports/ReLU-vs-Sigmoid-Function-in-Deep-Neural-Networks--VmlldzoyMDkOMzI
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Training of A Neural Network - Gradient-Based Method

e Cost/Loss Function L( ¥, y): how error estimate is computed
o the loss of predicting y-head when the true outputis y
o assigns a numerical score (a scalar) to the network’s output y-head given the true expected
output y.
e Training Objective:
o minimize the loss across the different training examples
o we need to repeatedly
m computing an estimate of the error over the dataset
m computing the gradient with respect to the error
m and then moving the parameters in the direction of the gradient

e Backpropagation
o move the parameters in the direction of the gradient
o Basic Algorithm: stochastic gradient descent (SGD)



Loss Function: L( Y, y) - How “Error” is defined

e Log Loss (Binary Cross-Entropy) (Binary Classification):
L(Y,P(Y|X)) = —log P(Y|X)
e Categorical Cross-Entropy Loss (Classification):
Leross—entropy(¥: ) Zyz log (i)
e Hinge Loss (Binary/ Multiclass Classification):
Lhinge(binary) (9, y) = max(0,1 —y - )
Lhinge(multiclass) (¥, y) = max(0,1 — (§ — J))

n

e Square loss (Regression):  L(Y, f(X)) = (Y — f(X))?

1=1



Training of A Neural Network -

- Derivative/ Slope:

e |ocal information

e the rate of change of a function
at a particular point

e indicate how the loss changes
with respect to each parameter

e determine the direction in which
the parameters should be
adjusted to minimize the loss

Derivative and Gradients update

one step
of gradient
descent

slope of loss at w™ _—+*
is negative

Wl wmin W
0 (goal)

The first step in iteratively finding the minimum of this loss function, by moving
w in the reverse direction from the slope of the function. Since the slope is negative, we need
to move w in a positive direction, to the right. Here superscripts are used for learning steps,
so w! means the initial value of w (which is 0), w? at the second step, and so on.

e Gradient Update with certain learning rate:

wH-l —w —

d
N L(f(x5w),3)



Stochastic Gradient Descent

Algorithm 1 Online Stochastic Gradient Descent Training

Input: Function f(x;#) parameterized with parameters 6.
Input: Training set of inputs x1,...,X, and outputs y1,...,yn.
Input: Loss function L.
while stopping criteria not met do

Sample a training example Xj, y;

Compute the loss L(f(x;i;0),yi)

g + gradients of L(f(x;;0),yi) w.r.t 0

00+ mg

return ¢

optimize parameters to minimize the total loss over the training set

parameters are updated in the direction of the gradient, scaled by a learning rate
In SGD: Error is based on a single training example. = Noise

reduce noise: mini-batch SGD = Gradients based on a sample of m examples



Backpropagation Methods:

e Stochastic Gradient Descent Algorithm (SGD), mini-batch SGD

e Variants of SGD: SGD+Momentum (Polyak, 1964), Nesterov Momentum
(Sutskever, Martens, Dahl, & Hinton, 2013)

e Adaptive learning rate algorithms: AdaGrad (Duchi, Hazan, & Singer, 2011),
AdaDelta (Zeiler, 2012), RMSProp (Tieleman & Hinton, 2012) and Adam
(Kingma & Ba, 2014)



Computation Graph View: Input Information Flow

- Forward Pass:

e compute the outputs of the nodes in the graph
o traverse the nodes in a topological order
o compute the output of each node given the already
computed outputs of its predecessors




Computation Graph View: Training/ Backprop

- Backward Pass:
e computes the gradients
with respect to that node's

value
e derivativedL/da, tells us
backward pass
how much a small change As
|n a aﬁ:eCtS L Computation graph for the function L(a,b,c) = c(a+ 2b), showing the back-

ward pass computation of '3% 3{; and gf
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Strengths & Limitations

+ Simplicity

o

Compared to other complex neural
network architectures

Nonlinearity
Nonlinear activation functions

— capture non-linear relationship
between input and output

Scalability

Layers and neurons can be added

Sequential data processing
No Memory of previous inputs
Fixed Input Size

Consistent number of features

— padding/truncation
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Model Setup (PyTorch)

e 3 Fully connected layers

o Author/Language, News: Hidden Sizes of [512, 512]
o Sentiment: Hidden Sizes of [128, 64]

e Activation Function: ReLu (Rectified Linear Unit)
e Dropout: 0.5

o randomly dropping some units and
their connections from the network during training
e Loss Function: Cross Entropy Loss

e Optimizer: Adam

a) Standard Neural Net (b) After applying dropout.



Usage

e FNN often added after pretrained model for downstream task:

o Pretrained model used for feature extraction
o - Output of model fed into FNN for final classification

Examples:

® CNN (Convolutional Neural Network) + FNN (standard practice)
® LSTM (Long Short-Term Memory) + FNN
® GPT (Generative Pre-trained Transformer) + FNN



Feature Representations

e TF-IDF

o  Unigrams, Bigrams

e Word2Vec

o  Word2Vec embeddings from own dataset
o  Pretrained Word2Vec GoogleNews embeddings (trained on Google News articles)

e GloVe (Global Vectors for Word Representation)
o  Based on count-based model
o  Trained on global word-word occurrence statistics

e Contextual Embeddings (bert-base-uncased)
o Fixed-sized representation of input sequence (pooling)
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Authors - TF-IDF - Unigrams

Epochs: 20, Batch Size: 64

Precision Recall Fi-score  Support
Franz Kafka 0.91 0.95 0.93 280
Friedrich Schiller 0.76 0.89 0.82 266
Henrik Ibsen 1.00 0.98 0.99 897
James Joyce 0.94 0.95 0.94 682
J.W. von Goethe 0.81 0.69 0.74 228
Virginia Woolf 0.98 0.98 0.98 1901
Wilhelm Busch 0.97 0.96 0.96 627
Accuracy 0.95 4881
Macro Average 0.91 0.91 0.91 4881

Weighted Average 0.95 0.95 0.95 4881



Authors - TF-IDF - Unigrams
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Authors - TF-IDF - Bigrams

Epochs: 20, Batch Size: 64

Precision Recall Fi-score  Support
Franz Kafka 0.82 0.82 0.82 280
Friedrich Schiller 0.69 0.76 0.73 266
Henrik Ibsen 0.99 0.98 0.99 897
James Joyce 0.92 0.86 0.89 682
J.W. von Goethe 0.70 0.57 0.63 228
Virginia Woolf 0.95 0.97 0.96 1901
Wilhelm Busch 0.90 0.93 0.91 627
Accuracy 0.91 4881
Macro Average 0.85 0.84 0.85 4881

Weighted Average 0.91 0.91 0.91 4881



Authors - TF-IDF - Bigrams
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Authors - Word2Vec Embeddings

Epochs: 30, Batch Size: 64

Precision Recall Fi-score  Support
Franz Kafka 0.66 0.61 0.63 280
Friedrich Schiller 0.47 0.56 0.51 266
Henrik Ibsen 0.97 0.94 0.96 897
James Joyce 0.76 0.74 0.75 682
J. W. von Goethe 0.43 0.45 0.44 228
Virginia Woolf 0.91 0.92 0.91 1901
Wilhelm Busch 0.84 0.82 0.83 627
Accuracy 0.83 4881
Macro Average 0.72 0.72 0.72 4881

Weighted Average 0.83 0.83 0.83 4881



Authors - Word2Vec Embeddings
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Authors - GloVe Pre-trained Embeddings

Epochs: 25, Batch Size: 64

Precision Recall Fi-score  Support
Franz Kafka 0.67 0.68 0.67 280
Friedrich Schiller 0.49 0.51 0.50 266
Henrik Ibsen 1.00 0.96 0.98 897
James Joyce 0.85 0.66 0.74 682
J.W. von Goethe 0.43 0.54 0.48 228
Virginia Woolf 0.88 0.96 0.92 1901
Wilhelm Busch 0.87 0.81 0.84 627
Accuracy 0.84 4881
Macro Average 0.74 0.73 0.73 4881

Weighted Average 0.84 0.84 0.84 4881



Authors - GloVe Pre-trained Embeddings
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Author Classification - Overview

Accuracy Macro F1 Weighted F1
TF-IDF 0,95 0,91 0,95
(Unigrams)
TF-IDF 0,91 0,85 0,91
(Bigrams)
Word2Vec 0,83 0,72 0,83
Embeddings
GloVe 0,84 0,73 0,84
Pre-trained

Embeddings
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Languages - TF-IDF - Unigrams

Epochs: 2, Batch Size: 64

Precision Recall Fi-score  Support

da 1.00 1.00 1.00 844

de 1.00 1.00 1.00 1448

en 1.00 1.00 1.00 2519

fr 1.00 0.92 0.96 38

it 0.96 0.78 0.86 32
Accuracy 1.00 4881
Macro Average 0.99 0.94 0.96 4881

Weighted Average 1.00 1.00 1.00 4881



Languages - TF-IDF - Unigrams
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Languages - TF-IDF - Bigrams

Epochs: 2, Batch Size: 64

Precision
da 1.00
de 0.99
en 0.99
fr 1.00
it 0.67

Accuracy
Macro Average 0.93
Weighted Average 0.99

Recall

0.99
1.00
1.00
0.50
0.06

0.71
0.99

F1-score

0.99
0.99
0.99
0.67
0.11

0.99
0.75
0.98

Support

844
1448
2519
38
32

4881
4881
4881



Languages - TF-IDF - Bigrams
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Languages - Word2Vec Embeddings

Epochs: 15, Batch Size: 64

da
de
en
fr
it

Accuracy
Macro Average

Precision

0.98
0.98
0.99
0.90
0.76

0.92

Weighted Average 0.98

Recall

0.97
0.99
0.99
0.68
0.78

0.88
0.98

F1-score

0.98
0.99
0.99
0.78
0.77

0.98
0.90
0.98

Support

844
1448
2519
38
32

4881
4881
4881



Languages - Word2Vec Embeddings
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Languages - GloVe Pre-trained Embeddings

Not used for language identification because these are
= pre-trained embeddings for English words.

It doesn’t make sense to use them to identify
different languages.



Language Identification - Overview

Accuracy Macro F1 Weighted F1
TF-IDF 1,00 0,96 1,00
(Unigrams)
TF-IDF 0,99 0,75 0,98
(Bigrams)
Word2Vec 0,98 0,90 0,98

Embeddings




Conclusion for the Letter Dataset

< Both author classification and language
identification with a FFNN yield best results with
simple TF-IDF vector representations of the
letters.
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News Classification - Huffington Post

['headline', 'short description']

e TF-IDF

o Unigrams, Bigrams

e Word2Vec

o  Word2Vec embeddings from own dataset
o  Pretrained Word2Vec GoogleNews embeddings (trained on Google News articles)

e GloVe (Global Vectors for Word Representation)
o Based on count-based model
o Trained on global word-word occurrence statistics



['headline', 'short description']

News - TF-IDF Unigrams

Epochs: 5, Batch Size: 64

Accuracy: 0.5308
F1-Score: 0.5305

Best Categories (F1-Score):

1. Weddings: 0.7465
2. Divorce: 0.7437
3. Queer Voices: 0.6972

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

OO 000D ®

®

.5045
.3932
.6049
.4201
.5681
.5353
.7851
.4813
.4362
.5053
.4106
.4071
.2684
.6768
.3832
.5570
.5520
.4278
.4354
.7385
.6253
.6253
.6033
.5318
.5501
.7308
.6615
.5641
.761@
.4230
.3347
.4131
.6166

.5313
.5346

recall

.4311
.3974
.4623
4612
.6528
.6196
.7064
.5202
3798
.5324
.3700
3016
.3212
.6891
3525
.6304
5895
.4322
.4738
6602
.6182
.5483
7049
.4455
6880
.6222
.6106
5975
.7325
.3431
.3956
.4100
.5891

OO0 PP ®

OO0 ®

o

.5239
0.5308

fl-score

o0 ®

[ I BV R VRV I G I B> BV IV R I o I I > B VR GV B I o B B o BV I VI o I o B BV B VR GV I B B v BV I )

.4649
.3953
.5241
.4397
.6075
.5744
.7437
.5000
.4061
.5185
.3892
.3465
.2925
.6829
.3672
.5914

5701

.4300
.4538
.6972
.6217
.5843
.6502
.4848
.6114
.6721
.6350
.5803
.7465
.3789
.3626
.4115
.6025

.5308
.5254
.53e5

support

392
380
212
399
409
673
419
198
387
355
273
305
386
386
400
395
324
391
420
415
440
414
410
413
391
397
416
405
400
408
407
400
404

12824
12824
12824



True Labels

Confusion Matrix

BLACK VOICES o 51% 1.28% 2.30% 7.65% 4.08% 0.00% 2.30% 4.34% 0.00% 0.26% 0.51% 0.77% 0.00% 3.06% 2.81% 1.02% 1.79% 2.81% 1.28% 2.04% 0.00% 6.89% 1.79% 3.06% 0.00% 1.02% 1.53% 0.51% 0.26% 1.02% 1.79% 0.26%

BUSINESS -1.05% 79% 0.79% 0.79% 1.84% 1.58% 1.32% 0.26% 2.63% 1.32% 1.05% 4.21% 0.79% 4.47% 3.16% 9.21% 0.53% 3.95% 1.05% 0.79% 1.32% 0.79% 0.00% 0.53% 0.79%5.79% 1.32% 0.26% 1.58% 3.95% 1.32% 1.05%

COLLEGE -3.77% 1.42%, 0.47% 1.89% 2.83% 0.00% 8.49% 0.00% 0.94% 0.94% 0.94% 0.47% 0.00% 2.36% 5.66% 4.25% 1.42% 2.36% 0.94% 2.36% 0.00% 2.36% 1.89% 0.47% 0.00% 0.00% 0.94% 0.47% 0.47% 0.94% 3.77% 0.94%
COMEDY -2.01% 0.75% 0.75% (BEEE 0.75% 4.26% 1.00% 0.50%5.51% 1.75% 0.75% 1.50% 2.01% 1.75% 0.25% 3.26% 0.25% 1.25% 4.01% 1.00% 1.50% 1.75% 3.01% 2.26% 1.75% 0.50% 1.00% 0.75% 0.50% 3.26% 1.25% 2.76% 0.25%

CRIME -1.96% 0.49% 0.49% 0.73%PRX0.98% 0.24% 0.73% 0.49% 2.44% 0.24% 1.22% 0.98% 0.24% 0.49% 0.98% 0.49% 1.71% 4.16% 0.98% 2.69% 0.24% 1.22% 0.24% 0.24% 0.24% 0.49% 1.22% 0.24%3.91% 0.73% 1.22% 1.96%
CULTURE & ARTS -3.12% 0.59% 0.30% 1.78% 0.59%JWELRE 0.15% 0.74% 3.12% 0.59% 1.19% 0.89% 0.59% 0.74% 1.49% 1.34% 0.30% 0.89% 0.15% 1.34% 1.49% 2.38% 1.63% 0.45% 1.63% 0.59% 1.04% 1.78% 0.30% 1.19% 1.34% 3.27% 1.04%
DIVORCE -0.00% 0.24% 0.72% 1.19% 0.72% 0.00% & 0.48% 1.67% 0.00% 2.15% 0.00% 1.43% 0.48% 0.72% 0.00% 1.43% 1.67% 0.48% 1.19% 0.48% 0.48% 0.72% 0.48% 0.95% 0.24% 0.48% 0.72% 5.49% 0.48% 1.91% 2.15% 0.24%
EDUCATION -1.01% 3.03% 6.06% 1.01% 1.52% 3.03% 0.51% ZHeER 0.51% 1.01% 0.51% 1.52% 1.01% 0.51% 4.04% 0.51% 3.03% 5.05% 6.57% 0.00% 1.01% 0.00% 1.01% 0.00% 0.00% 0.00% 1.01% 0.00% 0.00% 0.00% 3.03% 0.00% 1.52%
ENTERTAINMENT -5.43% 0.26% 0.00% 9.04% 1.03% 8.01% 0.52% 0.00% Z&ELE! 0.52% 0.78% 1.03% 0.52% 0.26% 1.29% 4.13% 0.52% 0.78%2.58% 1.03% 1.81% 1.55% 1.55% 3.36% 4.39% 0.00% 1.55% 0.52% 1.03% 2.84% 0.52% 4.91% 0.26%
ENVIRONMENT -0.85% 1.97% 0.28% 2.82% 1.97% 1.97% 0.28% 0.56% 0.56%EIXEE 0.85% 3.38% 2.25% 1.41% 2.82% 1.97% 0.85% 1.13% 3.38% 0.28% 0.56% 3.94% 0.85% 0.28% 0.28% 0.56% 0.28% 1.69% 0.00% 4.23% 1.97% 0.28% 2.25%
FIFTY ~1.10% 2.20% 0.37% 1.83% 0.37%2.56% 1.83% 0.73% 0.00% 0.37' .73% 9.16% 1.47% 2.20% 1.10% 2.93% 5.49% 0.73% 1.83% 1.47% 0.37% 0.00% 1.83% 1.83% 0.73% 0.73% 5.13% 2.56% 0.37% 8.42% 2.56% 0.00%

GOOD NEWS -1.31% 1.31% 0.00% 2.30% 3.61% 3.28% 0.33% 0.98% 1.64% 6.56% 1. 31'3.93% 0.98% 4.92% 0.98% 0.98% 5.57% 0.98% 1.64% 0.66% 0.98% 2.62% 1.64% 0.98% 0.98% 1.64% 2.30% 0.66%10.49%1.97% 1.64% 0.66%
HEALTHY LIVING -0.26% 3.89% 0.78% 2.59% 0.00% 1.55% 1.30% 0.52% 1.81% 1.04% 4.15% 1.30%. 55% 2.59% 0.52% 0.26% 3.63% 1.81% 1.04% 1.04% 3.11% 2.33% 0.52% 0.78% 1.81% 0.78% 0.52% 0.52% 0.26%21.50%3.37% 0.78%
HOME & LIVING -0.52% 0.52% 0.00% 1.04% 0.52% 5.44% 0.26% 0.00% 1.04% 1.30% 1.04% 0.26% 1.55% ZXEI&X0.26% 0.52% 1.04% 2.07% 0.26% 0.00% 0.00% 0.00% 0.78% 1.04% 3.89% 1.30% 0.78% 1.81% 0.52% 0.52% 1.30% 1.55% 0.00%

IMPACT -1.50% 5.00% 1.00% 1.25% 1.25% 4.00% 0.25% 2.25% 1.50% 4.00% 1.25% 3.25% 6.00% 0.50% SEE] 1.50% 2.00% 4.25% 3.00% 1.75% 2.75% 1.00% 1.50% 0.75% 1.00% 0.25% 1.00% 0.75% 0.25% 0.50% 3.00% 3.00% 3.50%

QUEER VOICES -1.45% 0.24% 0.24% 0.96% 1.20% 3.86% 0.96% 0.72% 2.65% 0.48% 0.48% 0.00% 1.45% 0.48% 1.20% 1.20% 0.24% 2.41%2.89% JKeER} 2.17% 0.00% 0.96% 0.48% 0.48% 0.00% 0.24% 0.48% 1.93% 0.72% 1.45% 0.96% 0.96%
RELIGION -1.59% 1.36% 0.45% 0.68% 2.50% 3.41% 0.23% 0.91% 0.45% 0.45% 1.59% 0.91% 1.82% 0.23% 2.95% 1.36% 0.45% 1.36% 2.50% 2.27%ZJWCBBX 0.45% 0.68% 0.45% 0.00% 0.00% 0.00% 1.14% 0.68% 0.68% 1.59% 1.14% 3.86%
SCIENCE -0.24% 1.69% 0.00% 0.97% 0.72% 2.17% 0.00% 0.48% 0.72% 6.28% 1.21% 0.00% 5.56% 1.69% 0.72% 0.48% 0.24% 3.14% 0.48% 0.00% 0.48%ZMCERN2 17% 0.72% 0.48% 0.97% 1.93% 1.93% 0.24%2.42% 5.07% 0.72% 1.21%

SPORTS -1.22% 0.49% 0.49% 1.95% 2.44% 1.95% 0.00% 0.00% 0.49% 0.24% 0.49% 1.46% 0.73% 0.00% 2.20% 1.46% 0.24% 1.46% 1.95% 0.73% 0.49% 0.98% 0.49% 0.49% 0.24% 0.49% 1.71% 0.00% 0.98% 0.98% 0.98% 1.71%

TECH -0.72% 7.21% 0.24% 2.16% 1.92% 1.20% 0.00% 0.72% 0.72% 0.48% 1.20% 0.48% 0.00% 0.24% 0.24% 2.40% 2.64% 2.40% 1.92% 0.00% 0.72% 2.16% 0.24% 0.00% 0.00% 0.24% WML 0.96% 0.48% 2.16% 0.72% 1.68% 2.64%
TRAVEL -0.49% 1.73% 0.00% 0.74% 0.99%8.15% 0.25% 0.00% 0.25% 2.47% 1.48% 0.99% 0.74% 1.48% 1.48% 0.25% 1.23% 0.99% 0.49% 0.49% 0.74% 1.23% 0.99% 0.74% 1.23% 3.95% 0.00% ZRERE 0.49% 1.23% 1.48% 0.74% 2.72%
WEDDINGS -0.25% 0.00% 0.00% 0.75% 0.75%2.00% 5.00% 0.00% 1.00% 0.00% 1.50% 0.50% 0.50% 1.00% 0.25% 0.50% 1.25% 1.50% 0.25% 0.50% 0.50% 0.00% 0.75% 0.50% 2.50% 0.25% 0.25% 1.00%} 0.50% 2.25% 0.75% 0.00%
WEIRD NEWS -0.25% 0.74% 0.25% 6.13% 9.07% 4.17% 0.49% 0.00% 1.96% 4.17% 0.49% 4.66% 2.21% 1.72% 0.25% 1.96% 1.23% 1.47% 1.72% 0.25% 1.23% 2.94% 2.70% 2.45% 0.25% 3.43% 2.70% 3.19% 0.74%
WELLNESS -0.74% 2.21% 0.00% 1.72% 0.25% 2.95% 1.97% 0.98% 0.25% 0.74% 1.72% 1.47%20.39%1.47% 2.95% 0.74% 1.47% 2.46% 0.98% 0.49% 1.23% 3.19% 0.25% 0.98% 0.98% 1.72% 1.72% 0.98% 0.00% 0.49% LML 2.70% 0.25%
WOMEN -1.50% 1.50% 1.00% 2.50% 1.00% 3.00% 0.75% 0.25% 3.50% 0.25% 3.75% 0.50% 5.50% 0.75% 3.75% 2.25% 1.50% 2.50% 3.00% 2.00% 1.75% 0.25% 1.75% 3.50% 2.50% 0.50% 1.00% 0.25% 0.75% 1.50% 4.00% SRULEL 0.50%

WORLD -0.74% 0.99% 0.25% 0.25% 2.72%2.23% 0.25% 0.25% 0.50% 2.23% 0.25% 1.49% 0.74% 0.25% 3.47% 1.98% 0.25% 0.25% 5.45% 0.00% 4.21% 1.24% 1.49% 0.00% 0.00% 0.00% 1.73% 3.71% 0.50% 1.98% 1.24% 0.50%!

i

BLACK VOICES -
BUSINESS -
COLLEGE -
COMEDY -
CRIME -
CULTURE & ARTS -
DIVORCE -
EDUCATION -
ENTERTAINMENT -
ENVIRONMENT -
GOOD NEWS -
HEALTHY LIVING -
HOME & LIVING -
IMPACT -
MEDIA -
MONEY -
PARENTING -
POLITICS -
QUEER VOICES -
RELIGION -
SCIENCE -
SPORTS -
STYLE -
STYLE & BEAUTY -
TASTE -
TECH -
TRAVEL -
WEDDINGS -
WEIRD NEWS -
WELLNESS -
WOMEN -
WORLD

predicted Labels

-02

-00



News - TF-IDF Unigrams

Epochs: 20, Batch Size: 64

Accuracy: 0.5371
F1-Score: 0.5375

Best Categories (F1-Score):

1. Weddings: 0.7506
2. Divorce: 0.7639
3. Taste: 0.6894

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

[

OO0 OE®

.5061
.4158
.5349

4609

.6183
.6778
.7923

5650

.4114
.5122

3391

.3951
.2625

6682

.3951
.6058

5468

.4008
.4415

7113

.6459
.5990
.5956

4492

.6606
.6675

5476

.6412
.7488

4194

.3747
.4254
.6278

.5353
.5421

recall

.4289
.4026
.5425
.4436
.5623
.5438
.7375
.5051
.3902
.5324
.3590
.3148
.3549
.7306
.3200
.6304
5772
.5013
.4762
.6530
.5886
.5990
.7220
.5569
.6522
.7128
.6635
.6000
.7525
.3824
.3563
L4275
.5594

OO0 ®

[

.5325
9.5371

fl-score

[ R

D000 OE®

.4596
.4091
.5386

4521

.5890
.6035
.7639

5333

.4005
.5221

3488

.35e4
.3018

6980

.3536
.6179

5616

.4455
.4582

6809

.6159
.5990
.6527

4973

.6564
.6894

6000

.6199
.7506

4000

.3652
.4264
.5916

=5371.
.5319
.5375

support

392
380
212
399
409
673
419
198
387
355
273
365
386
386
400
395
324
391
420
415
440
414
410
413
391
397
416
405
400
408
407
400
404

12824
12824
12824



True Labels

Confusion Matrix

BLACK VOICES n 77% 1.79% 2.55% 5.87% 2.55% 0.00% 2.30%5.36% 0.00% 0.26% 0.26% 1.02% 0.51% 3.57% 2.30% 0.51% 1.79% 3.32% 1.02% 3.57% 0.26% 7.40% 1.53% 2.55% 0.00% 2.04% 0.77% 1.02% 1.02% 0.51% 1.28% 0.26%

BUSINESS -1.05% WELL 1.58% 0.79% 1.05% 0.79% 0.26% 1.58% 0.26% 1.84% 2.11% 0.53% 5.53% 1.05% 3.16% 2.37% 9.74% 1.05% 3.42% 0.79% 0.79% 1.05% 1.58% 0.79% 0.00% 1.58% 8.68% 1.58% 0.53% 0.79% 1.84% 0.79% 0.79%

CRIME -6.11% 0.49% 0.49% 0.24% 0.24% 0.49% 0.24% 0.00% 1.47% 0.24% 1.47% 1.71% 0.24% 0.24% 0.73% 0.98% 2.93% 3.67% 0.98% 2.69% 0.24% 2.69% 0.49% 0.00% 0.24% 2.69% 1.22% 0.24% 6.85% 0.00% 2.44% 0.98%
CULTURE & ARTS -2.82% 0.59% 0.89% 1.34% 0.45%ZIEERX 0.15% 0.15% 4.46% 0.89% 1.93% 0.74% 1.63% 1.78% 1.34% 1.19% 0.45% 0.89% 0.45% 1.63% 1.04% 3.12% 1.19% 1.49% 1.34% 0.74% 1.78% 2.08% 0.59% 1.93% 1.34% 3.86% 1.34%
DIVORCE -0.00% 0.48% 0.72% 1.19% 0.72% 0.48% 0.24% 1.19% 0.00% 2.63% 0.00% 0.00% 0.48% 0.00% 0.00% 1.19% 2.15% 0.24% 1.43% 0.24% 0.24% 0.24% 0.72% 0.72% 0.00% 0.95% 0.72% 4.53% 0.72% 2.39% 1.43% 0.24%
EDUCATION -1.01% 1.52%10.61%0.51% 0.51% 1.52% 2.02%ZJEBE2 0.51% 0.51% 1.52% 1.52% 1.01% 0.00% 3.03% 0.51% 3.03% 5.56% 4.55% 0.51% 2.02% 0.51% 1.01% 0.51% 0.00% 0.51% 1.01% 0.00% 0.00% 0.00% 2.02% 0.00% 2.02%
ENTERTAINMENT -4.13% 0.78% 0.00% 8.79% 1.03% 5.68% 1.55% 0.52% 0.26% 1.03% 1.55% 0.78% 0.00% 1.29% 2.58% 0.26% 1.81% 3.10% 1.81% 0.26% 1.29% 3.36% 5.68% 2.07% 0.78% 1.81% 0.52% 0.78% 1.81% 0.52% 4.91% 0.26%
ENVIRONMENT -0.85% 3.10% 0.56% 1.13% 0.85% 0.56% 0.00% 0.00% 0.56 %=L 1.13% 6.20% 1.97% 1.13% 2.25% 1.69% 0.28% 1.13% 3.66% 0.00% 0.85%35.35% 0.28% 1.13% 0.00% 0.85% 1.41% 1.13% 0.00% 4.23% 1.13% 0.28% 3.10%
FIFTY -0.73% 1.47% 0.37% 1.83% 0.00% 1.83% 2.20% 0.73% 0.00% 0.37-/.1,1oss 9.16% 1.10% 1.47% 1.10% 4.76% 6.96% 0.73% 1.47% 0.37% 1.47% 0.73% 4.03% 0.73% 1.47% 1.83% 3.66% 1.47% 0.37% 7.33% 2.93% 0.37%

GOOD NEWS -1.31% 1.31% 0.66% 0.66% 2.30% 1.31% 0.33% 0.66% 2.62% 7.54% 1. 315\.1.31% 0.66% 4.92% 0.66% 0.66% 6.89% 0.98% 0.66% 0.66% 1.97% 2.30% 4.92% 0.66% 0.98% 1.64% 2.62% 1.31%10.82%1.97% 1.64% 0.33%
HEALTHY LIVING -0.52% 2.33% 1.30% 1.81% 0.26% 0.26% 1.30% 0.00% 1.04% 1.04% 4.15% 0.5 1.30% 2.07% 0.78% 1.04% 3.89% 1.04% 1.55% 0.78% 4.40% 2.07% 3.37% 0.00% 2.33% 1.81% 0.26% 1.04% 0.52%17.36%4.15% 0.26%
HOME & LIVING -0.52% 1.04% 0.00% 0.52% 0.52% 2.59% 0.00% 0.52% 1.04% 0.26% 0.52% 0.26% 2.85%; 0.52% 0.52% 1.04% 2.85% 0.52% 0.00% 0.00% 0.00% 0.78% 0.78% 3.63% 1.55% 0.52% 1.04% 0.26% 0.26% 1.81% 0.26% 0.00%
IMPACT -1.75% 4.25% 1.00% 0.75% 1.25% 1.50% 0.75% 2.50% 1.00% 4.50% 1.75% 2.75% 4.75% 1.50%; 1.25% 3.00% 5.00% 4.25% 1.75% 2.50% 0.75% 1.75% 3.50% 0.00% 1.25% 1.25% 0.75% 0.25% 0.75% 2.50% 3.75% 3.75%

MEDIA -0.76% 1.52% 0.51% 4.56% 0.51% 1.27% 0.25% 0.76% 2.03% 0.51% 0.25% 0.51% 1.27% 0.25% 0.76%| 0.51% 0.76% 7.85% 0.51% 0.51% 1.27% 1.01% 1.01% 0.25% 0.00% 3.29% 0.00% 0.00% 1.01% 0.51% 1.52% 1.27%

MONEY -0.31% 7.72% 2.16% 0.00% 1.54% 0.93% 0.00% 0.31% 0.31% 0.62% 2.47% 0.31% 0.93% 1.54% 1.54% 0.00%; 1.23% 2.78% 0.31% 1.23% 0.31% 0.93% 1.23% 0.62% 0.62% 4.32% 2.47% 1.54% 1.23% 1.85% 0.93% 0.00%
PARENTING -0.00% 0.77% 0.51% 2.05% 0.26% 1.53% 1.28% 2.30% 2.05% 1.28% 4.09% 3.07% 4.09% 1.79% 3.58% 1.28% 1.53% 1.02% 1.02% 0.77% 0.26% 0.77% 2.05% 1.02% 1.28% 1.28% 0.51% 0.77% 1.02% 3.07% 3.07% 0.51%
POLITICS -2.14% 5.00% 0.24% 2.62% 3.33% 0.95% 0.24% 1.19% 1.19% 2.62% 1.19% 0.48% 2.62% 0.24% 1.90% 4.76% 2.38% 0.48% ZAFEL 1.67% 2.86% 0.24% 1.67% 1.67% 0.24% 0.24% 0.95% 0.48% 0.00% 0.71% 0.48%2.86% 4.76%
QUEER VOICES -1.93% 0.48% 0.48% 0.48% 1.20% 2.65% 0.72% 0.48% 2.17% 0.24% 0.96% 0.00% 2.17% 0.48% 1.69% 1.20% 0.00% 2.41%2.17% & 0.72% 0.00% 2.17% 1.45% 0.00% 0.72% 0.48% 0.48% 2.17% 0.96% 1.69% 1.45% 0.48%
RELIGION -1.59% 2.05% 0.45% 0.91% 1.14% 2.27% 0.00% 0.45% 0.68% 0.23% 1.36% 2.05% 2.73% 0.45% 1.82% 1.14% 0.23% 2.73% 3.18% 2.27%3 0.68% 0.68% 0.91% 0.23% 0.23% 0.45% 0.68% 1.14% 0.91% 1.59% 1.82% 4.09%

SCIENCE -0.00% 0.72% 0.24% 0.48% 0.24% 1.21% 0.00% 0.24% 0.72% 5.07% 1.45% 0.72% 5.80% 1.69% 0.72% 0.24% 0.72% 3.86% 0.97% 0.00% 0.48%; 1.21% 1.21% 0.00% 1.45% 0.72% 0.72% 0.24%2.90% 5.07% 0.72% 0.24%

TASTE -0.50% 1.51% 0.25% 1.26% 0.00% 0.76% 0.00% 0.00% 1.26% 0.76% 1.76% 1.01% 3.27% 2.52% 1.01% 0.00% 0.00% 1.51% 0.00% 0.00% 0.76% 0.76% 1.51% 1.76% 0.50%@UEER0.25% 2.02% 0.50% 2.02% 0.76% 0.25% 0.25%
TECH -0.48% 5.53% 0.24% 0.72% 0.00% 0.48% 0.00% 0.24% 0.48% 0.00% 1.20% 0.48% 1.68% 0.24% 0.24% 2.16% 1.92% 3.12% 1.20% 0.00% 0.72%2.40% 0.72% 0.96% 0.24% 0.24% JHEBRL 0.96% 0.72%2.16% 0.96% 0.72% 2.40%
TRAVEL -0.25% 1.48% 0.49% 0.99% 0.74%2.72% 0.00% 0.00% 0.99% 1.73% 0.99% 0.00% 2.47% 2.96% 1.23% 0.25% 0.99% 2.72% 0.25% 0.25% 0.74%2.22% 0.99% 1.98% 0.99% 5.19% 0.74% JUE 0.74% 1.48% 1.23% 0.49% 1.73%
WEDDINGS -0.00% 0.00% 0.50% 0.50% 0.25% 0.75% 4.50% 0.00% 1.25% 0.00% 1.75% 0.75% 0.75% 2.00% 0.25% 0.00% 1.00% 2.25% 0.25% 1.25% 0.25% 0.00% 0.50% 0.75% 1.75% 0.25% 0.50% 1.00%} 0.25% 0.75% 0.75% 0.00%
WEIRD NEWS -0.49% 0.74% 0.00% 4.90% 5.88% 1.72% 0.74% 0.00% 2.70% 4.66% 1.47% 5.39% 2.21% 1.47% 0.98% 0.98% 0.74% 1.47% 0.98% 0.49% 0.98% 2.70% 2.45% 4.17% 0.00% 3.92% 5.88% 1.72% 0.25% -JLL! 0.25% 0.74% 0.74%
WELLNESS -0.49% 1.97% 0.25% 1.72% 0.49% 0.74% 1.97% 0.74% 0.49% 1.97% 2.21% 0.74%20.88%0.98% 2.95% 0.25% 0.98% 4.67% 0.25% 0.74% 0.98% 4.42% 0.74% 0.25% 0.98% 4.42% 1.97% 0.74% 0.49% 0.98
WOMEN -2.25% 1.75% 2.00% 2.00% 0.50% 1.00% 1.25% 0.25%2.75% 0.50% 3.75% 1.00% 8.00% 1.00% 2.00% 2.00% 1.00% 2.75% 2.00% 1.75% 1.50% 0.25% 1.50% 3.25% 1.75% 1.00% 2.25% 0.50% 1.00% 0.75¢

WORLD -1.24% 1.73% 0.99% 0.74% 2.72% 0.74% 0.25% 0.00% 0.00% 3.47% 0.25% 0.50% 1.24% 0.25% 3.47% 1.98% 0.50% 0.25% 6.44% 0.00% 4.46% 0.74% 1.73% 0.25% 0.00% 0.25%2.97% 2.72% 0.25% 2.97"

i

BLACK VOICES -
BUSINESS -
COLLEGE -
COMEDY -
CRIME -
CULTURE & ARTS -
DIVORCE -
EDUCATION -
ENTERTAINMENT -
ENVIRONMENT -
GOOD NEWS -
HEALTHY LIVING -
HOME & LIVING -
IMPACT -
MEDIA -
MONEY -
PARENTING -
POLITICS -
QUEER VOICES -
RELIGION -
SCIENCE -
SPORTS -
STYLE -
STYLE & BEAUTY -
TASTE -
TECH -
TRAVEL -
WEDDINGS -
WEIRD NEWS -
WELLNESS -
WOMEN -
WORLD

predicted Labels

-00



News - TF-IDF Bigrams

Epochs: 5, Batch Size: 64

Accuracy: 0.3947
F1-Score: 0.4067

Best Categories (F1-Score):

1. Weddings: 0.6484
2. Divorce: 0.5826
3. Sports: 0.5777

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

oo

D000 ®

.3776
.3394
.4381
.2951

4526

.5362
.6400
.4145
.3226

4116

.2500
.2554
.1118
.6394

2484

.5332
.4693

3112

.4260

5565

.4448
.6091

6543

.2967

6453

.4688
.5627

5660

.7195
.2500
L4717
.3390
.4755

.4404
L4471

recall

.4719
.2921
.4009
.4637
5134
.3744
.5346
.3182
.3618
.4000
.2125
.2721
-5233
.5466
.2900
.5089
.4475
.2276
.3429
.4867
.3386
.3575
5171
.4116
.4885
.4912
L4423
.2963
.5900
.1814
.1229
.2500
.4554

[ IRV I VI I I BV R G I B B o BV I I o I B o BV B T o I B o BV R VI o I B B PR B I o B v R v

.3919
.3947

[

fl-score

[

OO0 ®

.4195

3140

.4187
.3606

4811

.4409
.5826
.3600
.3410

4057

.2297
.2635
.1843
.5894

2676

.5207
.4581

2629

.3799

5193

.3845
.4585

5777

.3448

5560

.4797
.4953

3890

.6484
.2102
.1949
.2878
.4652

.3947
.4025
.4067

support

392
380
212
399
409
673
419
198
387
355
273
305
386
386
400
395
324
391
420
415
440
414
410
413
391
397
416
405
400
408
407
400
404

12824
12824
12824



True Labels

Confusion Matrix

BLACK VOICES - 0.51% 1.02% 2.81% 5.10% 1.53% 0.26% 1.79% 6.38% 1.02% 0.77% 1.79% 4.85% 0.00% 2.30% 2.30% 0.51% 0.51% 2.30% 2.04% 2.30% 0.00% 5.10% 2.55% 0.77% 0.51% 0.26% 0.26% 0.26% 1.02% 0.26% 1.02% 0.77%

BUSINESS -2.89%

58% 2.89% 0.79% 0.79% 0.26% 1.05% 0.26% 1.84% 1.84% 0.53%16.58%0.79% 3.95% 3.68% 8.16% 1.05% 2.37% 1.32% 0.79% 1.05% 0.26% 0.53% 0.26% 2.63% 5.53% 0.53% 0.79% 1.32% 0.00% 2.37%2.11%

COLLEGE -1.89% 0.94%:00ERE3.77% 3.77% 1.42% 0.00% 4.72% 1.89% 0.94% 1.42% 1.89%12.74%0.00% 2.36% 1.42% 3.77% 0.47% 1.89% 1.42% 1.89% 0.47% 1.89% 0.94% 0.00% 0.00% 0.94% 0.00% 0.47% 0.00% 0.00% 5.19% 1.42%

COMEDY -2.26% 0.75% 0.75% JJEREE 0.25% 0.75% 1.00% 0.25%5.76% 1.75% 1.00% 1.00%10.28%0.75% 2.01% 2.26% 0.50% 1.25% 5.01% 1.50% 1.50% 1.00% 1.00% 2.76% 0.25% 2.26% 0.50% 0.50% 1.00% 1.00% 0.00% 1.75% 1.00%
CRIME -8.31% 0.49% 1.22% 0.73%JWEERR0.98% 0.73% 0.24% 1.47% 1.47% 0.49% 2.93% 8.56% 0.49% 1.22% 0.73% 0.49% 0.49% 0.73% 1.47% 1.22% 0.00% 0.24% 1.22% 0.00% 0.73% 0.24% 0.73% 0.24%5.87% 0.00% 1.47% 3.42%

CULTURE & ARTS -3.42% 1.04% 0.45% 4.46% 0.59%ZAERY 0.45% 0.30%5.35% 1.63% 1.34% 2.38%12.48%1.04% 1.78% 1.93% 0.89% 2.08% 1.34% 1.78% 1.49% 1.19% 0.45% 3.57% 1.34% 2.08% 0.89% 1.34% 0.30% 1.63% 0.30% 2.23% 1.04%
DIVORCE -1.43% 0.95% 0.72% 2.15% 0.48% 0.24% 3 0.24% 2.86% 0.24% 3.82% 0.24% 9.79% 0.72% 1.91% 0.24% 1.67% 4.30% 0.24% 1.19% 0.95% 0.24% 0.48% 1.43% 0.95% 1.67% 0.48% 0.48% 3.82% 1.43% 0.00% 1.19% 0.00%
EDUCATION -3.03% 3.03% 8.08% 3.03% 1.52% 3.03% 0.00% SE:PR20.51% 0.00% 1.52% 1.52%13.64%0.51% 6.57% 1.52% 1.52% 3.03% 3.03% 0.51% 1.01% 0.00% 1.01% 0.51% 0.00% 3.03% 1.52% 1.01% 0.00% 0.00% 0.51% 1.01% 3.03%
ENTERTAINMENT -6.46% 0.52% 0.52%10.08%1.29% 4.13% 1.03% 0.26%. 0.52% 1.29% 1.29% 6.72% 0.26% 0.52% 1.55% 0.26% 1.81% 1.81% 1.81% 0.78% 0.52% 1.55% 8.27% 1.55% 2.07% 1.03% 0.78% 0.78% 0.78% 0.00% 2.58% 1.03%

ENVIRONMENT -0.56% 1.97% 0.28% 3.66% 1.69% 2.25% 0.56% 0.56% 1.13%, 0.56% 5.92%10.70%1.13% 3.94% 1.97% 0.85% 1.69% 1.41% 1.13% 2.54% 3.10% 1.13% 1.13% 0.28% 1.13% 0.56% 1.13% 0.00% 2.82% 0.56% 0.28% 3.38%

FIFTY -2.20% 0.73% 0.37% 3.30% 1.47% 1.10% 2.56% 0.73% 1.83% 0.37%:1,39‘2'9:5.0 73% 3.30% 0.73%5.13% 4.76% 0.37% 1.10% 1.47% 1.47% 0.37% 4.03% 0.37% 0.73% 1.10% 1.47% 1.10% 2.20% 1.47% 4.03% 0.73%

GOOD NEWS -2.95% 2.30% 0.33% 3.93% 3.28% 2.30% 0.33% 0.66% 0.98% 4.92% 1.31 14.43%1.31% 7.21% 1.64% 0.33% 3.93% 0.66% 1.97% 1.97% 1.31% 1.97% 1.97% 0.00% 1.64% 0.66% 0.66% 0.66% 6.23% 0.00% 0.66% 0.33%
HEALTHY LIVING -0.78% 1.55% 0.26% 2.33% 1.04% 2.07% 1.81% 0.78% 0.52% 1.55% 3.37% 0.52%ZIEERR 0.26% 3.89% 0.52% 1.55% 1.30% 0.78% 1.30% 2.33% 2.59% 0.78% 3.37% 0.52% 2.59% 0.00% 0.26% 0.26% 0.26% 5.18% 2.59% 0.78%
HOME & LIVING -0.78% 1.55% 0.26% 2.59% 0.78%2.33% 2.07% 0.00% 1.55% 1.04% 1.30% 0.26% 6.74%ZRHE% 1.04% 0.00% 1.81% 1.30% 0.00% 0.52% 0.52% 0.26% 0.26% 4.40% 2.59% 5.44% 1.30% 1.55% 0.26% 1.55% 0.26% 0.78% 0.26%

IMPACT -3.00% 2.25% 1.25% 2.75% 1.50% 2.00% 1.25% 1.75% 0.75% 3.00% 1.25% 4.25%16.00%0.50% EIUI 0.50% 2.25% 2.25% 2.00% 1.75% 3.25% 0.25% 1.75% 3.75% 0.00% 0.75% 1.50% 0.25% 0.00% 1.00% 1.00% 3.50% 3.75%

QUEER VOICES -2.65% 0.48% 1.69% 4.58% 0.96% 2.41% 0.48% 0.48% 3.13% 0.48% 0.72% 2.17% 8.43% 0.96% 4.34% 1.20% 0.00% 1.93% 2.41% X .48% 0.00% 2.17% 0.48% 0.48% 0.96% 0.96%
RELIGION -3.86% 0.91% 1.14% 3.86% 2.50% 1.59% 0.68% 0.23% 2.05% 2.27% 0.45% 0.91%17.73%0.45% 4.55% 1.59% 0.91% 0.91% 2.50% 2.73%] 0.91% 0.45% 1.59% 0.00% 1.14% 0.91% 0.91% 0.45% 1.14% 0.00% 1.82% 5.00%
SCIENCE -0.24% 1.69% 0.24% 1.21% 1.69% 2.17% 0.24% 0.48% 1.93% 8.21% 0.72% 1.69%19.32%0.97% 2.17% 0.72% 1.21% 1.21% 0.72% 1.69% 0.97%3 1.21% 2.17% 0.00% 1.21% 2.66% 0.97% 0.72%2.90% 0.97% 0.48% 1.45%
SPORTS -3.66% 1.22% 0.73% 4.15% 3.41% 0.49% 0.24% 0.49% 1.22% 0.49% 0.00% 2.20%10.98%0.24% 1.22% 1.22% 0.49% 0.73% 0.98% 1.22% 1.22% 0.24% 1.71% 0.24% 0.49% 0.73% 0.49% 0.98% 3.17% 0.00% 1.71% 1.95%
STYLE -2.66% 1.45% 0.00% 2.42% 0.24% 1.69% 0.73% 0.00% 6.54% 0.97% 0.97% 1.69%11.86%1.94% 0.97% 1.45% 0.24% 0.97% 1.21% 0.73% 0.00% 0.24% 0.97% SWEL7.99% 2.42% 1.94% 0.48% 0.48%2.42% 0.24% 2.42% 0.48%

STYLE & BEAUTY -1.02% 0.77% 0.00% 0.77% 0.51% 1.53% 1.28% 0.51% 3.07% 0.51% 1.02% 1.02% 5.37% 2.81% 0.77% 0.00% 0.77% 0.00% 0.51% 0.26% 0.26% 0.26% 0.00 0.51% 0.26% 1.02% 1.02% 0.77% 0.26% 0.77% 0.26%
TASTE -1.76% 1.01% 0.00% 3.02% 1.26% 2.52% 0.50% 0.50% 0.76% 1.01% 1.76% 2.02%11.59%2.77% 2.52% 0.00% 0.25% 1.76% 0.25% 0.25% 1.01% 0.00% 0.50% 3.27% 1.01%CRERA1 51% 1.76% 0.25% 3.27% 0.25% 1.51% 1.01%
TECH -0.72% 4.81% 0.48% 2.40% 0.96% 1.92% 1.44% 0.96% 1.44% 1.20% 0.48% 0.96%11.06%0.72% 1.92% 2.64%2.40% 1.92% 1.68% 0.48% 0.72% 1.68% 0.48% 1.68% 0.48% 2.16% ZEERL 0.24% 0.48% 2.88% 0.00% 0.72% 3.61%
TRAVEL -1.23% 3.21% 0.99% 3.46% 2.47% 4.94% 0.74% 0.00% 0.74% 3.95% 1.98% 1.23%13.33%3.95% 3.46% 0.99% 1.73% 1.98% 0.25% 0.74% 0.74% 0.00% 0.74% 1.73% 1.48% 6.67% 1.48% SICEE 1.48% 2.22% 0.25% 0.49% 1.73%
WEDDINGS -0.25% 0.75% 0.25% 2.25% 0.75% 1.50% 4.25% 0.50% 4.00% 0.00% 2.50% 1.75% 6.25% 1.00% 1.75% 0.25% 0.25% 1.00% 0.00% 0.50% 0.75% 0.25% 0.50% 3.25% 1.50% 1.75% 0.50% 0.75%j 0.50% 0.50% 0.75% 0.25%

WEIRD NEWS -0.98% 0.98% 0.49% 4.17%12.25%1.72% 1.72% 0.25% 3.43% 2.94% 0.74% 6.62%15.93%0.74% 2.94% 1.96% 1.96% 2.21% 1.23% 0.00% 1.47% 1.47% 0.74% 4.66% 0.49% 4.17% 1.47% 0.74% 0.98%18.14%0.00% 0.49% 1.96%

WELLNESS -0.98% 2.21% 1.23% 1.72% 0.74% 1.23% 1.97% 1.23% 1.72% 0.98%2.46% 2.21% 74% 4.91% 0.49% 2.46% 1.97% 0.25% 0.49% 1.23% 2.70% 0.00% 2.46% 0.25% 2.70% 0.74% 1.97% 0.49% 1.23%12,29%0.98% 0.49%

WOMEN -5.00% 2.25% 1.75% 4.50% 2.50% 2.00% 2.00% 0.25% 4.00% 0.75% 3.75% 0.50%14.00%0.25% 4.75% 2.50% 0.00% 2.50% 2.75% 3.00% 1.00% 0.50% 1.75% 5.75% 1.00% 0.75% 1.00% 0.25% 0.50%2.25% o.su' 75%
WORLD -1.98% 2.48% 0.74% 2.48% 3.22% 1.24% 0.25% 0.50% 0.50% 1.98% 0.25% 1.24%13.12%0.25% 3.71% 1.49% 0.50% 0.99% 3.47% 0.74% 4.21% 0.99% 1.49% 0.99% 0.50% 0.25% 1.24% 0.74% 0.00% 1.73% 0.00% 1.24%
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News - Word2Vec

Epochs: 20, Batch Size: 64, Window: 5

Accuracy: 0.2335
F1-Score: 0.2208

Best Categories (F1-Score):

1. Home & Living: 0.3906
2. Crime: 0.3864
3. Weddings: 0.3378
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RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

[ )

OO0 00D O®

.1311

2167

.1786
.2853
.3097
.2143

2570

<1113

2061

.2038
.2029
.3214
.1534

3927

.1598

2305

.1623

1742

.2379
.13e9
.2321
.2254

1509

.2706

4092

.2627
.2531
.2784
.3286
“A737
.18@3
.1639
.2161

.2250
.2271

recall

.0893
.0342
.0236
.2481
.5134
.2675
3699
.0202
2093
.0901
.3590
.2066
.1244
3886
.1950
1797
.3086
1969
.3381
.0602
.1477
.1546
0854
.4140
4552
.2872
.2428
.2667
.3475
2010
.2113
.1475
.3119

OO 00D ®

.2271
¥ 2335

[ )

fl-score

OO0 000D ®

o0 ®

.1062
.8591
.0417
.2654
.3864
.2379
.3e33
.0342
.2077
.1250
.2593
2515
+A373
.3906
.1757
.2020
.2128
.1849
.2793
.0825
.1806
.1834
.1090e
.3273
.4310
.2744
.2479
.2724
.3378
.1864
.1946
.1553
.2553

.2335
+215%:
.2208

support

392
380
212
399
409
673
419
198
387
355
273
305
386
386
400
395
324
391
420
415
440
414
410
413
391
397
416
485
400
408
407
400
404

12824
12824
12824



True Labels

Confusion Matrix for Dense Embeddings

BLACK VOICES -8.93% 0.26% 0.26% 3.06%10.71%5.87% 4.34% 0.26% 7.65% 1.02% 1.02% 1.79% 0.51% 0.00% 4.34% 6.63% 1.53% 2.04% 5.10% 2.30% 2.55%2.04% 2.04% 1.79% 2.55% 0.51% 2.04% 0.26% 1.02% 1.79% 1.02% 7.40% 7.40%
BUSINESS -1.84% 3.42% 0.00% 0.53% 1.84% 7.37% 3.68% 1.32% 0.79% 2.37% 3.42% 0.26% 4.74% 0.26% 5.79% 3.16%13.95%2.37% 5.53% 0.26% 1.84% 2.37% 2.89% 1.32% 0.79% 2.11%6.84% 2.37% 0.53% 1.58% 6.05% 2.89% 5.53%

COLLEGE -2.36% 1.42% 2.36%2.36% 9.43% 3.77% 4.25% 0.94% 2.36% 1.89% 3.30% 1.42% 3.77% 0.00%12.26%0.94% 6.60% 1.89% 8.49% 0.00% 6.13% 0.94% 2.83% 1.42% 0.00% 0.00% 1.42% 2.36% 1.42% 2.36% 3.77% 2.36%5.19%

COMEDY -2.26% 0.00% 0.25% ZX3E) 2.26% 4.26% 0.50% 0.00% 8.02% 0.50% 3.76% 1.00% 2.26% 2.51% 0.25% 2.76% 0.50% 2.51%8.02% 1.75% 0.75% 1.00% 2.01% 6.77% 4.26% 1.75% 1.75% 2.26% 2.01%6.52% 0.50% 2.01% 0.25%

CRIME -3.18% 0.00% 0.49% 0.98%JWEERR2 93% 2.20% 0.00% 2.69% 0.98% 1.22% 1.96% 0.73% 0.24% 0.73% 2.69% 2.69% 0.00% 2.44% 2.44% 1.47% 2.20% 1.47% 0.98% 0.24% 0.00% 0.98% 0.24% 1.22% 3.91% 0.49% 0.49% 6.36%
CULTURE & ARTS -2.23% 0.15% 0.00% 2.53% 2.23% LRl 1.34% 0.45%5.94% 0.74% 1.93% 1.04% 1.19% 1.78% 1.93% 0.74% 1.04% 1.93% 1.78% 1.49% 2.97%2.82% 1.34% 7.88% 3.57% 2.23%2.82% 4.61% 1.78% 4.46% 1.78% 3.86% 2.67%
DIVORCE -0.95% 0.00% 0.00% 0.24% 2.39% 1.91%ZEER! 0.00% 1.19% 0.24% 6.92% 0.48% 1.91% 1.91% 1.67% 0.00% 5.97% 8.83% 0.24% 2.15% 0.48% 1.43% 0.00% 0.00% 1.91% 2.86% 0.95% 2.63% 9.31% 0.72% 4.30% 1.19% 0.24%

EDUCATION -1.52% 1.01% 1.01% 0.51% 1.52% 4.04% 5.05% 2.02% 0.51% 3.54% 1.52% 0.51% 3.54% 0.00%17.17%1.52%11.62%6.06% 8.08% 2.02% 2.02% 0.51% 0.00% 0.51% 0.51% 1.52% 2.53% 0.00% 0.00% 1.01% 9.09% 5.05% 4.55%

ENTERTAINMENT -2.84% 0.00% 0.00% 4.39% 5.94%13.18%0.78% o.oo%.o 0% 1.03% 2.58% 0.52% 0.52% 1.03% 3.36% 0.52% 0.00% 3.36% 3.10% 1.03% 2.33% 1.55%10.34%2.07% 0.78%2.33% 1.03% 1.20% 8.01% 1.03% 2.07%2.07%
ENVIRONMENT -1.13% 0.85% 0.00% 0.28% 5.63% 8.45% 3.10% 0.28% 1.41% 9.01% 1.69% 0.85% 2.82% 2.54% 8.45% 3.10% 5.07% 1.13% 3.38% 0.56% 2.54%5.63% 1.69% 3.38% 1.13% 1.41% 3.38% 3.94% 1.41% 1.13% 2.54% 1.97%10.14%
FIFTY -0.00% 0.73% 0.00% 1.10% 1.10% 4.40% 6.96% 0.00% 0.00% o.oo-/. 0.73% 2.93% 0.00% 4.40% 0.00% 7.69% 8.79% 2.56% 0.37% 2.20% 0.00% 0.37% 4.40% 0.00% 2.93% 0.00% 2.20% 1.47% 0.37% 6.96% 1.10% 0.37%

GOOD NEWS -2.62% 0.00% 0.98% 0.98% 9.51% 4.59% 1.64% 0.00% 3.93% 0.00% xsm.z 62% 0.66% 0.98% 1.64% 0.66% 3.61% 1.97% 1.97% 1.64% 0.66% 3.93% 9.18% 0.66% 2.30% 1.31% 0.66% 1.31%11.15%0.98% 1.64% 1.97%

HEALTHY LIVING -1.04% 0.00% 0.00% 0.00% 1.04% 3.89% 5.70% 0.26% 0.52% 0.78%5.96% 0.78%12.44%1.04% 5.18% 0.78% 6.99% 6.99%2.59% 2.33% 1.55% 2.07% 0.26% 5.18% 0.00% 5.70% 3.37% 0.78% 1.55% 2.33%10.10%4.15% 4.66%

HOME & LIVING -0.26% 0.00% 0.00% 1.04% 0.00%2.07% 1.81% 0.00% 0.26% 0.00% 1.04% 0.52% 1.04%0.7sss 0.26%5.18% 1.55% 0.00% 0.26% 0.26% 0.78% 0.00% 1.55%13.73%41.66%2.33% 3.37% 6.48%2.33% 2.07% 0.52% 0.00%

MPACT -1.75% 1.00% 0.25% 0.75% 2.75% 6.75% 1.00% 0.75% 0.50% 3.00% 3.75% 0.75% 6.25% 0.75% 19 §i 0.00%6.00% 6.00% 3.25% 0.75% 4.50% 1.50% 1.25% 2.00% 0.00% 1.25% 2.75% 3.00% 1.50% 1.00% 7.25% 3.00% 5.50%

MEDIA -4.81% 0.76% 0.51%11.90%2.78% 3.29% 1.27% 0.25% 3.29% 0.76% 0.76% 1.01% 0.76% 0.25% 1.52%17.97%1.52% 0.25%17.47%1.01% 2.53% 2.28% 2.53% 2.03% 0.00% 0.00% 4.30% 0.25% 0.25%3.29% 0.76% 1.01% 8.61%

PO 032 031400 0313 42 3094 35400 0043094 404 000 102475 434402 LA L5441 LI 01 051 004 061 2104 430N 1% 170 0624336 0314 134

PARENTING -1.53% 0.26% 0.26% 0.00% 2.05% 5.12%12.79%0.00% 1.79% 0.00% 6.39% 1.02% 1.02% 2.56% 3.07% 0.00% 5.63%@0 51% 2.56% 0.77% 0.51% 0.26% 2.05% 3.84% 2.05% 1.28% 1.53% 6.39% 1.53% 7.16% 5.37% 1.02%

POLITICS -3.10% 0.95% 0.00% 6.19% 3.81% 3.57% 0.95% 0.48% 1.43% 1.43% 0.95% 0.00% 0.95% 0.48% 2.38% 7.38% 1.67% 0.71% .71% 2.86% 1.19% 2.62% 2.38% 0.00% 0.48% 4.29% 0.24% 0.24%2.38% 0.71% 4.05% 7.62%
QUEER VOICES -5.06% 0.48% 0.48% 1.69% 5.06% 6.51% 4.10% 0.48% 6.99% 0.48% 4.34% 1.20% 1.45% 0.72% 7.95% 2.65% 2.17% 4.10% 4.82% 6.02% 2.89% 1.20% 1.20% 4.34% 0.24% 0.48% 3.86% 0.72% 1.69% 2.17% 3.13% 7.47% 3.86%
RELIGION -2.73% 0.45% 0.68% 1.59% 5.00%10.68%2.05% 0.00% 1.36% 1.14% 2.73% 1.59% 3.41% 0.00% 6.36% 2.73% 1.14% 3.64% 6.36% 2.05%14.77%2.50% 2.05% 1.59% 0.23% 1.36% 0.45% 2.05% 0.91% 2.95% 3.64% 4.09% 7.73%

SCIENCE -0.48% 0.00% 0.24% 1.21% 2.17% 7.00% 1.45% 0.24% 1.93% 2.42% 1.21% 1.21% 5.07% 1.93% 1.93% 1.45% 4.83% 0.72% 1.69% 0.97% 2.42%15.46%2.66% 8.70% 2.66% 2.90% 4.83% 1.93% 1.45% 7.73% 4.59% 1.69% 4.83%

SPORTS -2.20% 0.73% 0.00% 1.46% 8.29% 7.56% 0.73% 0.24% 4.39% 1.46% 1.95% 2.44% 1.22% 0.49% 1.46% 4.39% 2.20% 0.49% 5.61% 1.71% 1.22% 2.93% 8.54% 6.34% 1.71% 1.46% 2.68% 3.17% 0.73%10.24%0.73% 2.20% 9.02%

STYLE -0.73% 0.48% 0.00% 2.18% 0.24% 6.30% 1.21% 0.24% 2.91% 0.24% 4.60% 2.66% 3.63% 1.94% 0.24% 1.21% 0.48% 1.21% 1.69% 0.73% 0.48% 0.97% 1.45% 3 0.73% 6.30% 1.94% 1.94% 1.21% 7.99% 0.24% 1.94% 0.48%

STYLE & BEAUTY -0.26% 0.00% 0.00% 1.28% 1.02% 5.63% 4.09% 0.00% 0.77% 0.26% 1.79% 0.00% 0.00%11.76%1.28% 0.26% 2.30% 2.30% 0.26% 0.26% 0.00%2.05% 0.51% 0.51% 4.09% 0.51% 3.07% 5.88% 0.51% 3.32% 0.51% 0.00%
TASTE -0.50% 0.50% 0.00% 0.76% 0.00% 5.79% 4.03% 0.25% 1.01% 0.00% 1.01% 0.25% 2.52% 9.07% 2.52% 0.76% 4.03% 2.52% 0.50% 0.50% 0.50% 0.76% 1.01% 5.54% 3.02% LRERL2 77% 9.82% 4.79% 2.02% 3.53% 0.50% 0.50%
TECH -0.96% 0.72% 0.00% 2.16% 2.64%6.49% 3.61% 0.24% 1.20% 1.44% 0.48% 0.48% 2.16% 0.24% 1.20% 3.61% 6.73% 0.48% 4.33% 1.68% 0.96% 2.40% 1.68% 5.29% 2.40% 1.44%; 1.92% 1.92% 4.57% 3.61% 3.37% 5.29%

TRAVEL -0.00% 0.49% 0.00% 0.00% 0.49% 9.38% 2.22% 0.00% 0.74% 1.73% 6.17% 0.25% 1.98% 4.20% 2.72% 0.49% 7.90% 1.73% 0.49% 0.49% 0.99% 2.22% 0.99% 3.95% 5.19% 6.67% 1.73% Z4LTE! 3.70% 0.74% 3.70% 0.25% 1.73%

WEDDINGS -0.00% 0.50% 1.00% 2.25%1! X X .00% 0.00% 1.00% 5.25% 1.25% 0.00% 4.50% 6.00% 0.00% 1.00% 0.00% 0.75% 0.00% 0.50% 7.25% 2.75% 0.75% 3.50% ZBERE0.00% 2.75% 1.75% 0.50%

WEIRD NEWS -1.72% 0.25% 0.25% 5155 13,48%0.70% 0.38% 0.00% 7.84% 025% 1.23% 3.68% LT2% 0.98% 025% L23% 0.98% LTS 1725 098% 123% 1475 44161152%0.98% 515% 2.70% 0.74% m‘m‘o 0% 123% 319%
WELLNESS -0.98% 0.74% 0.00% 0.00% 2.21% 3.93% 8.85% 0.25% 0.00% 0.49% 6.88% 0.25% 0.98% 2.46% 6.88% 0.49%14.00%6.63% 0.25% 0.49% 1.47% 1.23% 0.00% 0.25% 2.46% 4.18% 0.98% 3.69% 5.65% 0.2! 5'4.0,&9% 147%
WOMEN -4.25% 0.00% 0.25% 5.25% 3.00% 2.50% 5.75% 0.25% 3.50% 0.50% 7.25% 2.00% 4.00% 0.50% 3.50% 2.25% 3.00% 7.00% 6.50% 3.50% 2.25% 0.75% 2.00% 1.50% 0.00% 2.50% 0.50% 0.75% 0.50% 2.00% 4.25%14.75%3.50%

WORLD -4.46% 0.50% 0.50% 1.49% 9.41%6.19% 0.25% 0.99% 0.50% 2.48% 0.99% 0.74% 1.73% 0.25% 3.96% 2.97% 1.24% 0.99%11.39%1.24% 3.22% 1.49% 4.70% 0.99% 0.00% 0.25% 2.72% 0.99% 0.00% 0.50% 0.99% 0.74
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BLACK VOICES
BUSINESS

News - Word2Vec e

. . CRIME

EpOChSZ 20, Batch Size: 64, Window: 10 CULTURED% gggg
Vi

EDUCATION

ENTERTAINMENT

ENVIRONMENT

Accuracy: 0.2389 FIFTY

GOOD NEWS

F1-Score: 0.2244 el
IMPACT

MEDIA

MONEY
PARENTING

Best Categories (F1-Score): LR Worces
RELIGION
SCIENCE

1. Style & Beauty: 0.4717 SPORTS

STYLE

2. Home & Living: 0.4085 B

TECH

. TRAVEL

3. Weddings: 0.3515 WEDDINGS
WEIRD NEWS

WELLNESS

WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

OO 00D E®

®

<1515
.1633
.19e5
.2350
.3014
.2335
.2730
.1809
.2118
.1548
.2000
.2755
.1611
.3956
.1471
.2185
.1633
.1676
.2500
.1538
.1914
.2132
.1699
.2917
.4304
.2816
.2574
.2544
.3761
.1765
.2126
.1871
.2053

.2265
.2284

recall

.0765
.0421
.0189
2456
.5452
2630
.3890
0859
.2326
.0732
.3700
.2393
1373
L4223
1850
.1975
2963
.1589
.3429
.0578
.1523
.1014
.0854
3850
.5217
3476
.2909
2494
.3300
.1250
.2899
.1600
.3045

OO0 E®

0.2338
0.2389

fl-score

[ )

DO ®

.1e17
.0669
.0343

2402

.3882

2474

.3209

1164

.2217
.0994
.2596
.2561

1483

.4085

1639

.2074

2105

.1588
.2892
.0841
.1696
A375
.1136

3319

L4717

3112

.2731

2519

3515
.1463
.2453
.1725
.2453

.2389
.2195
.2244

support

392
380
212
399
409
673
419
198
387
355
273
305
386
386
400
395
324
391
420
415
440
414
410
413
391
397
416
405
400
408
407
400
404

12824
12824
12824



True Labels

Confusion Matrix for Dense Embeddings

BLACK VOICES -7.65% 0.00% 0.00% 3.57%13.27%6.12% 2.55% 0.51% 8.42% 1.02% 1.02% 2.55% 0.77% 0.51% 4.59% 6.38% 1.79% 1.79% 4.59% 2.55% 4.59% 1.02% 1.79% 0.26% 2.81% 1.02% 2.81% 1.28% 0.26% 0.26% 0.51% 6.38% 7.40%
BUSINESS -1.84% 4.21% 0.00% 0.79% 2.11% 7.37% 3.42% 1.58% 0.79% 3.68% 1.05% 0.79% 4.74% 0.53% 5.00% 3.42%12.11%2.37% 5.79% 0.79% 2.37% 0.53% 1.84% 1.84% 0.79% 1.32% 7.89% 2.89% 0.26% 1.32% 7.63% 2.11% 6.84%

COLLEGE -1.89% 2.36% 1.89% 1.89%10.85%2.83% 3.77% 3.77% 1.89% 1.42% 4.72% 0.47% 4.25% 0.00%11.79%1.42% 6.13% 1.89% 8.49% 0.47% 5.66% 0.47% 0.94% 0.47% 0.00% 0.00% 2.83% 0.94% 0.94% 1.42% 4.25% 3.77% 6.13%

COMEDY -1.50% 0.25% 0.00%; .75% 4.51% 1.00% 0.00% 9.52% 0.50% 4.51% 1.25% 2.26% 1.75% 0.00% 5.26% 0.25% 2.26% 7.52% 0.50% 1.25% 0.75% 1.75% 5.01% 5.01% 2.76% 3.76% 2.01% 1.75% 3.51% 1.00% 2.01% 0.25%

CRIME -2.93% 0.24% 0.24% 1.47%JERRE3. 18% 1.22% 0.00% 3.42% 0.24% 0.49% 2.20% 0.73% 0.24% 1.22% 2.44% 1.96% 0.98% 2.93% 2.20% 1.71% 1.22% 1.71% 0.24% 0.24% 0.00% 0.98% 0.00% 1.47% 1.71% 0.73% 0.24% 6.85%
CULTURE & ARTS -1.93% 0.30% 0.00% 3.42% 1.63% JJELE1 0.74% 0.45% 6.09% 1.34% 2.53% 1.93% 1.63% 1.93% 2.82% 1.78% 1.04% 2.08% 1.93% 1.34% 3.42% 1.78% 1.19% 5.65% 4.31% 2.53% 3.27% 5.05% 0.59% 3.12% 2.38% 2.97%2.53%
DIVORCE -0.24% 0.00% 0.00% 0.24% 1.91% 2.15% ZXEItR! 0.48% 0.24% 0.48% 5.73% 0.24% 2.39% 1.67% 2.15% 0.48% 5.97% 7.16% 0.00% 1.43% 0.48% 0.72% 0.00% 0.00% 1.43% 3.82% 1.43% 2.15%10.26%0.48% 5.25% 1.43% 0.72%

EDUCATION -2.53% 1.01% 0.00% 0.00% 2.53% 5.05% 6.57% B.59% 0.51% 3.54% 1.52% 0.51% 4.04% 0.00%17.17%1.01% 9.60% 3.54% 5.56% 1.01% 2.53% 0.00% 1.01% 1.01% 0.00% 1.01% 1.01% 0.00% 0.51% 0.51% 8.59% 4.04% 5.56%

ENTERTAINMENT -3.36% 0.26% 0.00% 7.75% 5.17%10.59%0.78% o.ooI 0% 0.78% 3.10% 0.52% 0.26% 0.78% 3.10% 0.26% 0.78% 2.33% 2.07% 2.58% 1.81% 2.33%10.85%2.07% 0.52% 3.36% 1.29% 1.55% 4.39% 1.03% 1.81% 1.29%
ENVIRONMENT -0.85% 1.13% 0.00% 0.28% 5.35% 7.04% 3.10% 0.85% 1.13% 7.32% 1.69% 1.69% 2.54% 3.10% 9.30% 3.66% 4.79% 1.69% 4.23% 0.85% 2.54%5.07% 1.13% 3.38% 1.69% 0.85% 4.23% 4.79% 1.41% 1.13% 2.54% 1.13% 9.58%
FIFTY -0.00% 0.37% 0.37% 0.73% 0.73% 4.03% 7.69% 0.00% 0.37% 0.37% 1.47% 2.93% 0.00% 3.30% 0.00% 9.52% 6.96% 1.83% 0.37% 2.56% 0.37% 0.37% 2.56% 0.00% 2.20% 0.00% 2.93% 0.73% 0.00% 8.06% 1.83% 0.37%

GOOD NEWS -1.31% 0.00% 0.66% 1.64%14.10%4.26% 1.31% 0.00%5.57% 0.33% 4.59x.z 62% 0.66% 0.66% 1.64% 0.66% 1.97% 1.31% 0.98% 1.64% 0.98% 2.95% 7.87% 0.98% 2.95% 1.64% 0.66% 1.97% 5.25% 1.64% 2.30% 0.98%

HEALTHY LIVING -0.78% 1.81% 0.00% 0.26% 2.07% 2.59% 5.70% 0.52% 0.78% 1.30% 6.22% 2.33%13.73%1.30% 4.15% 0.78% 6.74% 4.92% 2.07% 1.04% 2.85% 1.81% 0.78% 3.37% 0.52% 5.44% 3.11% 1.04% 0.78% 2.07%10.62%4.66% 3.89%

HOME & LIVING -0.26% 0.00% 0.00% 0.78% 0.00% 1.81% 1.81% 0.00% 0.52% 0.00% 1.55% 1.04% o.n%.o.zsss 0.00% 4.92% 0.78% 0.00% 0.26% 0.26% 0.26% 0.26% 1.81%13.73%3.47%1.30% 3.37% 4.40% 1.30% 2.59% 0.26% 0.00%
IMPACT -0.25% 2.00% 0.50% 0.50% 2.50% 5.00% 3.50% 1.50% 0.75% 2.75% 5.00% 1.50% 5.25% 0.75%18.50%0.25%5.50% 4.25% 2.75% 1.00% 4.00% 1.25% 1.25% 1.75% 0.00% 1.75% 3.75% 3.25% 1.00% 0.25% 8.25% 3.00% 6.50%
MEDIA -3.29% 1.01% 0.25%11.65%3.04% 2.78% 0.25% 0.51% 2.78% 0.25% 1.27% 1.52% 0.76% 0.00% 1.27%19.75%1.27% 0.00%17.72%1.27% 4.05% 2.28% 2.53% 1.77% 0.25% 0.51% 4.56% 0.25% 0.25%2.03% 1.01% 1.01% 8.86%
MONEY -0.62% 1.54% 0.00% 0.62% 6.79%2.78% 7.72% 0.93% 0.31% 2.47% 2.47% 0.00% 1.85% 3.40% 6.48% o.n%ﬂz.m% 1.23% 0.00% 1.23% 1.54% 0.62% 0.31% 0.62% 2.47% 4.32% 4.01% 1.85% 0.93% 5.56% 0.93%2.78%

PARENTING -0.77% 0.26% 0.26% 1.02% 2.56% 2.56%14.58%1.28% 0.77% 0.00% 6.91% 1.28% 2.30% 3.07% 4.60% 0.26% 4.35%15.09%0.26% 2.56% 1.02% 1.28% 0.00% 2.81% 3.32% 2.05% 0.77% 2.56% 6.65% 1.02% 7.93% 4.60% 1.28%

POLITICS -2.38% 1.19% 0.71% 6.90% 4.05%2.62% 0.48% 0.48% 1.19% 0.95% 1.19% 0.48% 1.90% 0.00% 1.90% 8.81%2.38% 0.71%N .00% 2.86% 1.19% 2.38% 1.67% 0.24% 0.71% 3.10% 0.00% 0.00% 2.14% 0.71% 3.10% 9.29%
QUEER VOICES -2.65% 0.72% 0.72% 4.82% 4.58% 7.47% 4.10% 1.69% 6.99% 0.24% 4.10% 1.93% 1.45% 0.96% 7.47% 2.65% 1.20% 3.86% 4.82% 5.78% 3.61% 1.45% 1.45% 2.65% 0.48% 0.48% 2.65% 0.96% 1.20% 1.45% 3.61% 6.75% 5.06%
RELIGION -2.27% 1.36% 0.23% 1.82% 6.59%8,86% 2.73% 1.59% 1.82% 1.36% 2.95% 1.14% 3.64% 0.00% 7.27% 2.50% 1.36% 3.18% 5.23% 2.27%15.23%1.14% 1.82% 1.59% 0.00% 1.36% 0.91% 1.36% 0.23% 0.91% 3.86% 5.00% 8.41%

SCIENCE -0.00% 0.48% 0.00% 1.93% 1.69% 6.28% 1.69% 0.00% 2.90% 3.14% 2.17% 1.93% 4.35% 2.66% 2.66% 1.93% 5.07% 0.48% 1.69% 1.45% 3.38%10.14%1.93% 7.97% 2.90% 3.38% 7.73% 2.66% 2.17% 4.83% 4.59% 1.21% 4.59%

SPORTS -2.20% 0.73% 0.00% 4.15% 9.51% 7.07% 0.49% 0.49% 4.39% 0.98% 1.95% 2.68% 0.98% 0.49% 1.95% 4.88% 2.93% 0.24% 5.61% 1.22% 3.41% 2.44% 8.54% 5.37% 1.46% 0.98% 3.17% 3.66% 0.73%7.07% 0.73%2.68% 6.83%

STYLE -0.48% 0.73% 0.00% 1.94% 0.97% 5.57% 0.73% 0.48% 5.08% 0.48%5.81% 3.63% 2.42%2.91% 0.73% 0.73% 0.48% 0.73% 1.69% 0.48% 1.69% 1.45% 1.21%SIEIRE 1.45% 6.05% 2.66% 1.94% 1.69% 4.84% 0.48% 1.69% 0.24%

STYLE & BEAUTY -0.26% 0.26% 0.00% 0.77% 0.77% 4.60% 2.30% 0.00% 0.77% 0.77% 2.05% 0.00% 0.00%11.51%1.53% 0.00% 2.81% 1.53% 0.00% 0.00% 0.51% 1.79% 0.26% 0.51% 5.12% 0.26% 2.81% 3.32% 0.51% 2.56% 0.00% 0.26%
TASTE -0.25% 0.25% 0.00% 0.76% 0.00% 4.53% 3.27% 0.25% 0.76% 1.01% 1.51% 0.25% 3.53%10.08%2.27% 0.50% 3.78% 2.02% 0.00% 1.01% 0.50% 0.25% 0.76% 5.54% 3.27% ZRLLL 1.76% 9.82% 3.02% 1.01% 2.27% 0.25% 0.76%
TECH -1.20% 0.72% 0.48% 3.37% 2.64% 4.57% 2.16% 0.24% 0.48% 1.92% 0.72% 0.96% 2.16% 0.72% 1.68% 4.09% 6.73% 0.48% 4.33% 1.92% 1.44% 1.20% 1.44% 3.61% 1.20% 1.68% EMUEEL1 68% 0.48% 3.61% 3.61% 3.12% 6.25%

TRAVEL -0.00% 0.25% 0.00% 0.49% 0.99%8.89% 2.96% 0.25% 0.49% 1.73% 7.41% 0.25% 1.98% 3.70% 3.21% 0.74%7.41% 0.99% 0.49% 0.00% 0.74% 1.23% 0.49% 2.96% 4.94% 8.40% 3.46% .72% 0.74% 4.94% 0.49% 1.73%

WEDDINGS -0.00% 0.50% 0.75%2.00%L: 3 X .00% 0.00% 0.75% 5.50% 0.75% 0.00% 4.50% 4.75% 0.00% 0.50% 0.00% 0.25% 0.00% 0.25% 9.00% 3.75% 0.50% 4.25%3 0.00% 5.00% 0.75% 0.25%

WEIRD NEWS -1.23% 0.49% 0.00% 7.60%14.46%3.19% 1.23% 0.00% 8.58% 0.25% 1.47% 6.37% 2.70% 1.23% 0.49% 2.45% 0.49% 1.23% 1.23% 0.49% 0.98% 0.98% 4.41%10.54%0.74% 4.66% 5.39% 0.49% 0.74%12.50%0.00% 1.23% 2.21%

WELLNESS -0.49% 0.49% 0.00% 0.00% 0.98% 3.69% 8.11% 0.98% 0.00% 1.47% 5.65% 0.00% 1.23% 2.70% 5.90% 0.74%12.78%4.67% 0.74% 0.74% 1.47% 0.74% 0.00% 0.25% 1.97% 4.67% 1.23% 3.93% 2.70% o.mmn.sm 172%
WOMEN -3.25% 0.50% 0.00% 6.00% 3.00% 2.25% 5.25% 0.25%2.75% 0.75% 7.00% 3.25% 4.00% 0.25% 4.50% 2.00% 3.00% 4.75% 7.25% 1.50% 3.25% 0.25% 1.75% 1.25% 0.00% 2.75% 1.25% 0.75% 0.25% 1.00% 6.00%16.00%4.00%

WORLD -1.98% 1.49% 0.00% 0.74%11.39%5.20% 0.74% 1.73% 0.74% 2.23% 1.24% 0.74% 1.98% 0.25% 4.21% 5.45% 1.73% 0.74%10.89%0.74% 5.20% 1.24% 3.22% 0.99% 0.00% 0.00% 3.22% 0.50% 0.00% 0.50% 0.25% 0.25
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News - GloVe

Epochs: 20 (25), Batch Size: 64

Accuracy: 0.2246 (0.2256)
F1-Score: 0.2151 (0.2174)

Best Categories (F1-Score):

1. Style & Beauty: 0.4081
2. Home & Living: 0.3515
3. Crime: 0.3106

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

OO0 ®

(]

.2329
.2557
.3605
.1662
.2632
.2898
.2155
.2905
.1770
.2575
.2046
.1553
.1747
.33e3
.2236
.2243
.2864
.2006
. 2086
.1811
.2083
.2415
.2905
.1385
.3633
.2062
.2541
.2655
.1985
.1361
.1940
.2278
.2533

.2326
.2311

recall

.0867
.1474
.1462
.1378
.3790
.3165
.2196
.3081
.31e1
.1690
.3590
.8525
.1036
.3756
.1800
.1494
.3642
.1611
.1738
.8554
.1136
.1377
.2098
.4939
.4655
.2846
.1490
.2321
.2050
.1348
.3489
.1350
.2847

[ I I o I o I o I I o I o I o I o T o I I o I o I o I I B I B I R I B IV R o B I B B B B v B )

(]

.2239
0.2246

fl-score

o0 ®

OO0 000D

.1264
.1870
.2081
.1587
.310e6
.3026

2175

.2990
.2254
.2041

2606
0784

.13e1
3515
.1994

1793
3207

.1787
.1896
.0849

1471

.1754
.2436
.2163
.4081

2392

.1879
.2477
.2017
1355
.2493
.1695
.2681

.2246
.2150
.2151

support

392
380
212
399
409
673
419
198
387
355
273
365
386
386
400
395
324
391
420
415
449
414
410
413
391
397
416
405
400
408
407
400
404
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True Labels

Confusion Matrix for GloVe Embeddings

BLACK VOICES -8.67% 0.51% 1.28% 3.83%11.99%6.63% 1.79% 2.55%13.01%1.02% 2.04% 1.02% 1.02% 0.51% 2.04% 4.34% 0.77% 2.04% 2.81% 1.02% 1.53% 1.79% 2.81% 5.36% 3.32% 1.02% 1.02% 1.53% 2.04% 3.57% 2.04% 2.30%2.81%
BUSINESS -0.53%14.74%0.26% 0.26% 1.32% 6.58% 2.37% 2.37% 2.11% 2.89%3.16% 0.00% 3.95% 0.79% 2.37% 2.11%12.63%1.05% 3.42% 0.79% 1.84% 1.84% 0.79% 7.11% 1.05% 2.63% 3.68% 2.63% 1.58% 1.84% 6.84% 0.79% 3.68%
COLLEGE -1.89% 1.42%14.62%0.47% 6.13% 3.77% 0.94%14.15%2.83% 0.00% 3.30% 1.42% 3.30% 0.00% 2.36% 2.36% 3.30% 0.94%2.83% 0.94% 2.83% 0.94% 1.42%14.62%0.47% 1.89% 0.94% 1.42% 0.47%2.36% 3.77% 0.00% 1.89%

COMEDY -0.75% 0.25% 0.00%13.78%1.75% 3.51% 1.00% 0.00%16.54%0.25%2.76% 1.50% 2.01% 3.51% 0.50% 2.26% 0.75% 2.01%2.26% 1.50% 0.50% 0.25% 3.01%17.54%:3.76% 2.26% 1.75% 1.50% 3.76% 5.26% 1.50% 1.25% 0.75%

CRIME -2.20% 0.73% 0.00% 1.71% 12.93% 1.96% 0.98% 2.93% 1.47% 0.73% 1.22% 1.47% 0.00% 0.49% 1.22% 1.71% 0.73% 2.44% 0.49% 2.44% 1.71% 1.22%14.91%0.49% 0.73% 1.22% 0.49% 1.22% 3.42% 1.22% 1.47% 6.11%

CULTURE & ARTS -0.74% 0.59% 0.30% 2.82% 1.49%} 0.89% 0.59% 8.62% 0.89%2.67% 0.30% 1.34% 2.53% 1.04% 0.89% 0.59% 0.59% 0.59% 1.04% 2.08% 2.23% 1.04%15.30%3.42% 2.67% 1.04% 2.53% 1.19% 2.97% 2.38% 2.08% 0.89%
DIVORCE -0.72% 0.95% 0.72% 0.24% 2.86%2.15° 0.95% 1.67% 1.19% 7.40% 0.72% 1.67% 4.06% 1.91% 1.19% 5.97% 6.44% 0.72% 0.95% 0.48% 0.48% 0.95% 0.00% 4.30% 3.10% 0.24% 2.15%13.60%0.95% 6.44% 2.39% 0.48%
EDUCATION -1.52% 3.54% 7.07% 0.00% 1.52% 6.06% 4.04% 1.01% 1.52% 0.51% 1.01% 3.54% 1.01% 3.54% 1.01% 2.02% 2.53% 1.01% 1.52% 3.03% 1.52% 1.01% 2.02% 1.52% 1.52% 0.51% 1.52% 1.01% 1.01% 7.07% 1.01% 2.53%
ENTERTAINMENT -1.03% 0.26% 0.26% 5.17% 3.36% 8.01% 1.81% 0.52% 0.26% 1.81% 1.29% 0.26% 1.29% 0.26% 3.36% 0.52% 1.03% 1.55% 1.03% 1.03% 1.03% 2.33%15.50%2.07% 0.78% 1.29% 1.55% 1.55% 4.91% 0.78% 1.81% 1.29%
ENVIRONMENT -0.56% 3.10% 0.56% 0.00% 5.35% 5.63% 0.85% 0.85% 2.82%16.90%1.13% 1.13% 1.41% 2.82% 3.94% 1.69% 1.13% 1.97% 4.79% 0.56% 2.82% 3.38% 0.28% 9.86% 1.69% 3.10% 0.85% 2.54% 3.10% 1.69% 8.17% 0.28% 5.07%

FIFTY -0.00% 1.83% 0.37% 0.73% 0.00% 3,66% 3.66% 1.10% 1.10% o.3muo,3m 0.00% 0.37% 2.56% 0.37% 1.83% 8.42% 0.73% 0.00% 1.83% 0.37% 0.00%11.36%0.37% 2.20% 0.73% 2.93% 1.47% 0.37%10.99%3.30% 0.73%

GOOD NEWS -1.64% 0.00% 0.00% 4.59% 8.20% 2.95% 0.66% 0.66% 7.87% 0.33% 1.97% 5.25% 1.97% 0.98% 1.97% 0.33% 0.66% 2.30% 0.33% 0.98% 1.64% 0.33% 2,95* 66% 2.95% 0.98% 0.98% 2.30% 6.89% 2.95% 3.61% 1.97%
HEALTHY LIVING -0.78% 2.33% 0.26% 1.55% 1.55% 3.11% 3.63% 1.30% 1.81% 1.04% 5.44% 1.30%10.36%2.59% 2.59% 1.30% 3.11% 4.15% 1.04% 0.26% 2.07% 2.07% 2.33%13.21%0.52% 4.40% 0.52% 1.04% 2.07%2.07%16.32%1.55% 2.33%
HOME & LIVING -0.00% 0.52% 0.00% 0.26% 0.00% 3.11% 3.11% 0.52% 0.52% 1.04% 1.04% 0.00% o.n%o.zsss 0.00%2.59% 2.33% 0.00% 0.26% 0.52% 1.30% 0.00% 2.85%13.73%1.92%0.78% 3.89% 3.37% 2.07% 4.15% 1.55% 0.00%
IMPACT -0.50% 2.25% 0.50% 0.50% 3.50% 4.25% 1.75% 3.50% 1.25% 4.00% 3.75% 1.50% 3.50% 1.00%511'0151.00% 2.75% 4.75% 1.50% 0.75% 3.25% 1.00% 0.75% 5.75% 0.50% 2.75% 2.25% 1.75% 1.50% 3.25% 8.50% 2.00%6.25%

MEDIA -2.03% 2.28% 0.51% 6.33% 4.30% 4.56% 1.27% 0.76% 8.86% 0.76% 0.51% 0.76% 0.51% 0.00% 0.51%14.94%1.27% 0.25%B.61% 0.76% 1.77% 2.03% 3.29%15.95%1.27% 2.28% 2.78% 0.51% 1.01% 2.78% 2.28% 1.27% 3.04%

MONEY -0.00% 3.40% 1.23% 0.31% 2.16%2.16% 8.33% 0.93% 0.31% 1.85% 2.47% 0.00% 1.85% 3.09% 2.47% 0.62‘/'1.23% 2.78% 0.31% 0.00% 1.54% 0.62% 0.62% 0.31% 1.85% 2.16% 4.63% 3.70% 0.93% 9.88% 0.93% 0.93%
PARENTING -0.51% 1.02% 1.28% 2.05% 2.56% 3.07% 5.88% 2.05% 3.58% 1.02% 7.93% 1.02% 2.30% 3.58% 5.37% 0.00% 1.02%16.11%0.51% 2.05% 1.28% 1.53% 1.28% 2.81% 2.56% 4.86% 1.28% 1.79% 6.91% 1.79% 8.18% 2.05% 0.77%
POLITICS -1.43% 1.90% 0.48% 2.62% 3.10% 4.76% 0.95% 0.48% 4.76% 1.43% 0.24% 0.48% 2.14% 0.71% 2.38% 4.52% 2.62% 0.24%17.38%1.90% 2.14%2.38% 5.00%11.43%1.19% 3.10% 2.86% 0.24% 0.95%3.33% 1.67% 1.67% 9.52%

QUEER VOICES -2.65% 0.72% 0.48% 3.13% 4.58% 6.27% 3.37% 0.96% 9.64% 1.69% 5.30% 0.96% 0.48% 1.20% 4.82% 1.93% 0.96% 2.41% 3.86% 5.54% 1.69% 2.17% 1.69%11.33%1.93% 1.93% 1.93% 1.69% 2.41%2.65% 4.10% 1.20% 4.34%

RELIGION -1.36% 0.68% 0.23% 2.50% 4.55%6.14% 1.82% 1.82% 3.86% 1.14% 3.64% 0.45% 1.82% 0.23% 5.00% 1.36% 0.45% 2.73% 3.18% 1.82%11.36%0.45% 0.91%17.95%0.45% 2.73% 1.14% 2.05% 1.82% 1.36% 6.82% 1.59% 6.59%

SCIENCE -0.48% 2.17% 0.00% 2.17% 3,62% 6.76% 2.17% 0.72% 4.83% 2.42% 1.45% 0.72% 1.45% 2.42% 0.97% 1.45% 2.17% 0.24% 1.21% 0.48% 1.45%13.77%3.14%15.22%2.42% 2.42% 3.14% 2.66% 1.69% 5.80% 7.25% 1.69% 1.45%

17%3.17% 2.20% 1.71% 1.22% 0.98% 6.34% 1.71% 1.22%5.37%

SPORTS -1.46% 0.73% 0.24% 3.17% 6.83% 5.37% 0.98% 0.98% 6.34% 0.73% 0.24% 0.98% 0.98% 0.73% 1.46% 2.93% 0.73% 0.73% 2.68% 0.49% 2.20% n.ss%'s

STYLE -0.48% 0.48% 0.00% 1.21% 1.21% 3.63% 0.48% 0.24% 6.05% 0.24% 4.60% 1.21% 1.69% 1.45% 0.73% 0.73% 0.97% 0.24% 0.73% 0.73% 0.24% 0.24% 1.69% 1.45% 6.30% 1.69% 1.21% 1.21% 5.08% 1.69% 1.94% 0.73%
STYLE & BEAUTY -0.51% 0.26% 0.00% 0.26% 0.77% 4.60% 2.56% 1.02% 1.53% 2.05% 1.53% 0.00% 0.77%11.25%0.77% 0.00% 3.32% 1.79% 0.51% 0.00% 0.00% 1.02% 0.00% 0.77% 6.14% 0.26% 2.81% 4.35% 0.26% 2.30% 1.79% 0.26%
TASTE -0.00% 0.76% 0.25% 1.51% 0.50% 4.03% 3.27% 0.50% 1.26% 1.26% 1.76% 0.25% 2.02% 8.31% 1.51% 0.00%2.77% 1.76% 1.26% 0.25% 0.25% 1.26% 1.26% 6.55% 4.28% [ 1.26% 7.56% 3.53% 5.04% 5.04% 1.26% 1.01%

TECH -0.00% 4.09% 0.24% 3.12% 3.12% 2.40% 2.64% 0.48% 2.88% 2.64% 0.72% 0.24% 1.92% 2.16% 1.20% 5.53% 4.09% 0.24% 5.77% 0.48% 0.96% 3.61% 2.16% 9.37% 3.37% 4.09%14.90%0.72% 2.40% 5.05% 3.12% 1.20% 5.05%

TRAVEL -0.00% 1735 0.00% 074% 1.73% 6.51% 2.96%0.49% 0.99% L73% 494% 0.49% 0.99%5.19% L48% 0.25% 4.64% 2.22% L23% 0.14% 22294 0.99% 074% 5.19% 4.54% .80 m.s 3% 1235 321% 0.25% 2.72%

WEDDINGS -0.75% 0.75% 0.25% 2.00% 1.50% 3.75%12.00%0.00% 2.25% 1.50% 6.25% 0.00% 0.25% 6.25% 2.50% 0.00% 3.50% 4.00% 1.75% 1.50% 0.75% 2.00% 0.25% 0.25% 8.25% 4.25% 1.00% wo%.o 25% 7.00% 0.25% 0.50%

WEIRD NEWS -0.45% 123% 000% 8.6%10.05%L95% 0.58% 0.00%86% 0.S8% 0.74% 0.98% 0.25% L4776 .49% 270% 000% 0.74% 2.45% 049% 1675 074% 4.sossl 95%4.17% 2.70% 098% 05813480 25% 0.58% 2.45%

WELLNESS -0.98% 1.72% 0.25% 0.49% 1.97% 3.44% 6.39% 0.98% 0.00% 1.47% 7.37% 0.25% 0.98% 2.46% 2.46% 0.49% 4.67% 3.44% 0.25% 0.49% 1.23% 1.97% 0.49% 0.00% 3.19% 4.91% 1.97% 3.44% 4.42% o.mm 1.23% 1.72%

WOMEN -2.25% 0.25% 0.00% 3.50% 2.50% 2.50% 2.50% 1.50% 6.50% 0.50% 7.25% 0.75% 1.75% 1.25% 4.00% 2.75%2.50% 2.75% 2.00% 1.25% 2.00% 0.75% 2.50%11.75%1.00% 4.25% 0.25% 0.75% 1.75% 2.25% 8.00%13.50%3.00%

WORLD -0.99% 1.49% 0.50% 1.24% 8.91%2.72% 1.49% 0.25% 2.23% 3.96% 0.99% 0.50% 1.98% 0.25% 2.23% 3.22% 0.74% 0.99% 6.68% 0.74% 2.48% 1.24% 2.48%13.61%0.25% 0.99% 1.49% 2.23% 0.25% 1.49% 2.23% 0.7‘%
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News - GoogleNews (w2v)
Epochs: 5, Batch Size: 64

Accuracy: 0.5636
F1-Score: 0.5595

Best Categories (F1-Score):

1. Weddings: 0.7427
2. Taste: 0.7292
3. Home & Living: 0.7247

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

(]

OO ®

.5165
.4718
.5408
.3839
.6236
.5997
.6513

4582

.4502
.5789
.3785
.4517
.3363

7069

.4282
.5879
.5805
.4838
L4723
.7350
.6749

6958

.6704
.5473

6741

.6820
.5756

6337

.7532
.5000
.3883
.4441
.6585

.5556
.5617

recall

.3597
.3526
.5000
.4311
.6968
.6300
.7399
.5808
.4910
.5268
.2967
.4295
.2902
.7435
.3875
.5924
.5895
.4962
.4667
.5614
.6841
.5966
.7244
.5884
.7724
.7834
.6587
.7685
.7325
.3505
.5209
s IID,
.6634

OO ®

(]

.5568
08.5636

fl-score

[

OO ®

.4241
.4836
.5196
.4061
.6582
.6145
.6927

5122

.4697
.5516
.3326
.4403
.3115
.7247
.4068
.5902
.5850
.4899
.4695
.6366
.6795
.6424
.6964
.5671
.7199
.7292
.6143
.6914
L7427
L4121
.4449
.4081
.6609

.5636
.55308
.5595

support

392
380
212
399
409
673
419
198
387
355
273
305
386
386
400
395
324
391
420
415
440
414
410
413
391
397
416
405
400
408
407
400
404

12824
12824
12824



True Labels

Confusion Matrix for Dense Embeddings

BLACK VOICES .o 51% 3.32% 1.02% 8.67% 4.34% 1.28% 2.81%8.42% 0.00% 0.26% 1.02% 0.26% 0.26% 3.57% 2.81% 0.51% 1.28% 3.57% 1.53% 3.32% 0.00% 4.59% 2.04%2.81% 0.51% 0.77% 0.26% 0.51% 1.02% 1.28% 1.28% 0.26%

BUSINESS ru.oa%.a 53% 1.58% 0.79% 2.11% 1.05% 2.37% 0.53% 2.89% 0.79% 0.00% 3.16% 0.53% 3.42% 2.63%13.42%1.84% 4.47% 0.79% 0.00% 0.26% 0.79% 1.05% 0.53% 1.05% 7.37% 1.58% 0.00% 0.53% 4.47% 2.37% 1.84%

COLLEGE -4.25% 1.36%

COMEDY -0.75% 0.75% 0.25% EBEE]

.42% 3.30% 3.30% 0.47%12.74%0.47% 0.94% 0.00% 0.47% 1.42% 0.00% 1.42% 1.42% 1.89% 1.42% 2.83% 0.47% 0.94% 0.00% 2.36% 0.94% 0.00% 0.94% 0.00% 0.94% 0.00% 0.00% 1.89% 1.42% 0.00%
0.25%2.51% 0.75% 0.50%7.52% 1.50% 1.50% 2.26% 1.00% 1.00% 0.25% 3.76% 0.00% 2.01% 6.27% 0.75% 1.25% 2.01% 2.26% 4.51% 1.00% 1.25% 1.75% 1.75% 0.75% 4.76% 0.00% 1.75% 0.25%
CRIME -3.67% 0.24% 0.49% 0.24% 0.24% 0.00% 0.49% 0.24% 0.49% 0.00% 1.47% 0.49% 0.00% 0.73% 0.98% 0.00% 1.22% 1.47% 0.24% 1.96% 0.49% 0.98% 0.00% 0.24% 0.00% 2.93% 0.00% 0.24%5.62% 0.49% 1.71%2.93%
CULTURE & ARTS -3.71% 0.15% 0.30% 4.31% 0.15%ZENUEE 0.89% 0.45% 3.12% 0.45% 0.74% 0.59% 1.04% 1.93% 0.74% 1.04% 0.15% 0.59% 0.00% 0.59% 1.19% 1.49% 0.59% 1.93% 1.19% 0.74% 1.19% 2.53% 0.30% 0.89% 0.89% 2.23% 0.89%
DIVORCE -0.24% 0.24% 0.48% 0.00% 0.00% 0.95% EXEERE 0.24% 1.67% 0.00% 1.67% 0.48% 0.48% 1.19% 0.24% 0.00% 0.95% 3.34% 0.00% 1.19% 0.24% 0.00% 0.48% 0.24% 0.48% 0.48% 0.72% 0.48% 4.77% 0.48% 2.39% 1.67% 0.24%
EDUCATION -0.51% 2.02%8.08% 0.51% 1.01% 2.53% 0.00%ZRUEE2 0.00% 0.51% 0.00% 0.00% 1.52% 0.00% 7.58% 0.00% 3.54% 3.54% 3.03% 0.00% 2.02% 0.51% 1.01% 0.51% 0.00% 0.00% 1.01% 0.00% 0.00% 0.00% 1.52% 0.51% 0.51%
ENTERTAINMENT -4.13% 0.52% 0.00% 9.30% 0.78% 9.04% 1.55% 0.00% EBUEE 0.00% 0.00% 0.52% 0.00% 0.00% 0.00% 3.88% 0.00% 1.55% 1.81% 1.29% 0.26% 0.00% 2.07% 5.17% 2.33% 0.00% 1.55% 0.26% 1.03% 0.78% 0.52% 2.33% 0.26%
ENVIRONMENT -0.28% 2.54% 0.00% 0.28% 0.85% 2.54% 0.00% 0.56% 0.56%ZREEEL 0.28% 7.04% 1.13% 1.13% 4.51% 1.97% 0.56% 1.41% 1.97% 0.28% 0.85% 3.66% 0.56% 0.00% 0.00% 1.69% 1.13% 2.54% 0.00%5.07% 0.85% 0.28% 2.82%
—
FIFTY -0.00% 0.73% 1.83% 1.83% 0.37%2.20% 4.76% 0.73%2.56% 0.00%29167%1.47% 8.06% 0.73% 0.73% 0.00% 3.66% 9.89% 1.10% 0.73% 0.73% 0.73% 0.37% 4.40% 0.37% 1.47% 1.10% 5.86% 1.83% 0.37% 6.23% 5.49% 0.00%

GOOD NEWS -0.98% 0.98% 0.66% 2.30% 2.62% 3.28% 0.98% 1.31% 2.62% 3.93% 1.64%! 1.97% 0.98% 3.28% 0.33% 0.00% 3.93% 0.66% 0.00% 0.98% 0.66% 4.26% 2.95% 0.00% 0.98% 1.31% 0.33% 1.64% 5.90% 2.62% 1.97% 0.98%

HEALTHY LIVING -0.26% 2.07% 0.26% 1.04% 0.00% 1.81% 2.33% 1.30% 1.81% 0.78% 3.89% 1.55%29.02%0.52% 2.85% 0.52% 0.26% 4.40% 0.52% 0.78% 0.52% 2.85% 1.55% 3.63% 0.26% 1.81% 1.55% 0.78% 0.78% 1.55%26.42%1.81% 0.52%

HOME & LIVING -0.26% 0.52% 0.00% 1.04% 0.00% 2.07% 0.26% 0.26% 0.26% 1.04% 1.04% 0.00% 0.26%EJEERX 0.26% 0.00% 1.81% 1.04% 0.00% 0.00% 0.26% 0.26% 0.26% 1.81% 4.66% 2.59% 1.04% 1.55% 0.78% 0.78% 1.04% 0.52% 0.00%
IMPACT -1.00% 3.25% 1.00% 0.00% 0.50% 2.50% 0.00% 3.75% 0.75% 3.75% 2.25% 4.25% 4.50% 1.25% ZREL) 0.50% 3.25% 2.50% 2.00% 1.25% 2.50% 0.50% 1.25% 1.25% 0.50% 1.00% 2.75% 1.25% 0.00% 0.00% 4.50% 3.25% 4.25%

MEDIA -1.01% 1.27% 1.27% 6.58% 1.01% 3.29% 0.00% 0.25% 2.03% 0.25% 0.25% 0.00% 0.76% 0.25% 1.01% TIERR0.00% 0.51% 9.62% 0.25% 1.77% 1.01% 1.52% 0.25% 1.01% 0.00% 3.04% 0.51% 0.00% 0.00% 0.25% 1.27% 0.51%

MONEY -0.31% 6.48% 1.54% 0.62% 2.47% 0.62% 3.09% 1.54% 0.00% 0.62% 1.54% 0.00% 0.62% 1.85% 1.54% 0.00%; 0.31% 1.54% 0.00% 0.31% 0.00% 0.31% 0.31% 0.62% 0.62%5.86% 3.09% 1.54% 0.62% 2.78% 0.00% 0.31%
PARENTING -0.00% 0.26% 0.51% 1.79% 0.26% 1.79% 5.12% 4.35% 1.28% 1.02% 3.84% 3.32% 2.05% 2.05% 2.56% 0.77% 1.02% 0.51% 0.51% 0.51% 0.51% 1.02% 1.02% 1.53% 2.05% 0.51% 0.26% 0.51% 0.77% 5.63% 2.81% 0.26%
POLITICS -2.14% 3.57% 0.71% 5.71% 3.33% 0.71% 0.24% 1.67% 1.43% 3.10% 0.00% 0.00% 1.67% 0.00% 2.86% 7.14% 1.19% 0.00% TICEEL 0.95% 3.33% 0.95% 1.19% 0.48% 0.00% 0.00% 1.67% 0.71% 0.00% 0.48% 0.48% 2.62%5.00%
QUEER VOICES -0.96% 0.96% 0.00% 1.93% 1.20% 2.17% 2.41% 0.48% 4.58% 0.00% 1.45% 1.20% 0.96% 0.48% 1.69% 1.93% 0.00% 1.20% 3.37% JBEEL 2 65% 0.00% 1.69% 2.41% 1.20% 0.48% 0.72% 0.72% 1.93% 0.24% 1.20% 2.17% 1.45%
RELIGION -1.14% 0.23% 1.36% 0.45% 1.59% 2.95% 0.23% 0.00% 0.68% 0.23% 0.68% 0.68% 1.59% 1.14% 2.73% 0.23% 0.00% 1.14% 2.73% 1.82% 0.68% 0.91% 0.00% 0.23% 0.23% 0.68% 0.91% 0.00% 0.23% 1.59% 0.91% 3.64%

SCIENCE -0.00% 0.24% 0.48% 2.90% 0.24% 3.14% 0.48% 1.21% 0.97% 4.59% 0.48% 0.48% 5.31% 0.48% 0.48% 0.00% 0.24% 0.72% 0.24% 0.48% 0.48%; 0.24% 1.21% 0.48% 1.69% 0.97% 0.72% 0.48%2.17% 7.73% 0.72% 0.24%

TASTE -0.50% 0.50% 0.00% 1.01% 0.00% 0.00% 0.25% 0.25% 0.50% 0.00% 0.00% 0.25% 1.01% 3.78% 0.76% 0.00% 0.25% 0.76% 0.25% 0.00% 0.76% 0.00% 0.76% 1.01% 0.50%EREERR0. 76% 5.29% 0.25% 1.26% 0.76% 0.25% 0.00%
TECH -0.96% 3.37% 0.72% 0.96% 0.72%2.16% 0.96% 0.96% 0.72% 0.96% 0.00% 0.72% 0.48% 0.48% 0.24% 2.88% 1.20% 1.68% 2.16% 0.00% 0.96% 1.92% 0.72% 1.44% 0.48% 0.24% LRFRL 0.72% 0.24% 0.96% 0.72% 0.96% 2.40%

TRAVEL -0.00% 0.74% 0.00% 0.00% 0.25% 3.46% 0.25% 0.00% 0.25% 0.49% 1.48% 0.00% 0.49% 0.74% 0.49% 0.25% 0.99% 0.74% 0.25% 0.49% 0.99% 0.74% 0.49% 0.74% 0.99% 3.95% 1.23% JReEEE1.23% 0.25% 1.73% 0.00% 0.25%

WEDDINGS -0.00% 0.25% 0.50% 1.00% 0.25% 0.50% 9.00% 0.00% 1.25% 0.00% 1.00% 0.50% 0.50% 1.50% 0.50% 0.00% 0.25% 2.50% 0.00% 0.25% 0.00% 0.25% 0.25% 1.00% 1.25% 0.00% 0.75% 1.50%} 0.00% 1.75% 0.25% 0.00%

WORLD -0.50% 1.73% 0.00% 0.25% 2.72% 0.99% 0.50% 0.25% 0.25% 2.48% 0.50% 1.24% 0.25% 0.25% 4.95% 0.50% 0.50% 0.00% 3.47% 0.25% 3.96% 0.99% 0.74% 0.25% 0.00% 0.00% 1.73% 3.22% 0.25% 0.50% 0.50% 0.00%!

BLACK VOICES -
BUSINESS -
COLLEGE -
COMEDY -
CRIME -
CULTURE & ARTS -
DIVORCE -
EDUCATION -
ENTERTAINMENT -
ENVIRONMENT -
GOOD NEWS -
HEALTHY LIVING -
HOME & LIVING -
IMPACT -
MEDIA -
MONEY -
PARENTING -
POLITICS -
QUEER VOICES -
RELIGION -
SCIENCE -
SPORTS -
STYLE -
STYLE & BEAUTY -
TASTE -
TECH -
TRAVEL -
WEDDINGS -
WEIRD NEWS -
WELLNESS -
WOMEN -
WORLD

predicted Labels

-02

-01

-00



News - GoogleNews (w2v)
Epochs: 15, Batch Size: 64

Accuracy: 0.5771
F1-Score: 0.5733

Best Categories (F1-Score):

1. Home & Living: 0.7460
2. Weddings: 0.7449
3. Taste: 0.7335

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision

[ )

(>IN RV VI I BV BV BV I o I o B o B o BV B VI o I o B B o B VIV I o I v B B o BV GV I o I o BV B P B VI o ]

.4759
.4767
.6061
.4709
.6440
.6152
.6637

5698

.4583
.5238

3426

<5134

3660

.7150
.4516

5837

.5695
.4828

4583

.6773

6770

.6966
.6616

6554

.6928
.6896

6439

.6887
.7604
.4695
.4124
.4499
.6571

.5702
.5746

recall

.4031
.3500
.5660
.3860
.6944
.6508
.7160
5152
.5116
.5887
.3626
.3770
.2902
.7798
.4200
.6177
.6451
.5729
.4714
.6120
.6955
.5990
.7488
5617
.7673
.7834
.6562
.7210
.7300
.3775
.5725
.3925
.6832

D000 ®

.5783
.5771

[

fl-score

[SR R

DO ®

.4365
.4036
.5854
.4242

6682

.6325
.6889

5411

.4835
.5544

3523

.4340

3237

.7460
.4352

6002

.6049
.5240
.4648
.6430

6861

.6442
.7025

6050

.7282
.7335

6500

.7045
.7449
.4185
.4794
.4192
.6699

.5771
.5676
.9733

support

392
380
212
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395
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400
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400
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12824
12824



True Labels

Confusion Matrix for Dense Embeddings

BLACK VOICES n 77%2.81% 1.02% 6.63% 4.59% 0.51% 1.79% 7.14% 0.26% 0.26% 0.77% 0.26% 0.26% 2.55% 2.55% 0.77% 1.28% 3.57% 2.04% 2.81% 0.00% 5.10% 1.79% 2.81% 0.26% 0.77% 0.00% 1.02% 1.02% 1.53% 2.30% 0.51%
BUSINESS 70.53%.0 26% 0.79% 0.79% 1.58% 1.32% 0.79% 0.53% 3.42% 1.05% 0.00% 3.42% 0.53% 3.42% 3.95%13.95%1.05% 4.74% 0.53% 0.26% 1.05% 0.79% 0.26% 0.26% 1.05% 6.58% 1.32% 0.26% 0.53% 4.47%2.89% 2.63%
COLLEGE -4.25% 0.94%0.94% 1.89% 2.83% 0.47% 8.02% 0.00% 1.42% 0.94% 0.00% 1.42% 0.00% 1.42% 1.42% 2.83% 0.94% 1.89% 0.47% 0.94% 0.00% 1.89% 0.94% 0.00% 0.94% 0.00% 0.47% 0.00% 0.47% 1.89% 3.77% 0.00%
COMEDY -1.00% 1.00% 0.00% (-ItE! 0.25% 3.51% 0.50% 0.25%8.52% 1.50% 3.51% 1.50% 1.50% 1.25% 0.25% 4.26% 0.25% 2.51%6.52% 1.00% 1.00% 2.01% 2.51% 2.51% 1.75% 1.50% 1.00% 1.00% 0.75%6.02% 0.00% 1.75% 0.50%
CRIME -5.13% 0.24% 0.49% 0.00%ZRERX0.24% 0.00% 0.00% 0.98% 0.49% 0.00% 1.22% 0.73% 0.24% 0.73% 0.98% 0.49% 0.98% 1.22% 0.73% 1.22% 0.24% 0.73% 0.00% 0.24% 0.24% 2.20% 0.00% 0.24%6.36% 0.24% 1.71% 2.20%
CULTURE & ARTS -3.12% 0.15% 0.15% 1.78% 0.15%H0ERE 0.89% 0.15% 4.01% 1.04% 1.04% 0.89% 0.89% 2.08% 0.74% 0.89% 0.15% 0.74% 0.15% 0.89% 1.34% 1.49% 0.74% 1.04% 1.19% 0.59% 0.74% 1.49% 0.45% 1.49% 0.74% 2.67% 1.04%
DIVORCE -0.72% 0.48% 0.24% 0.00% 0.00% 0.48% JWESRE 0.24% 1.43% 0.00% 3.10% 0.24% 0.48% 0.72% 0.24% 0.00% 1.43% 3.58% 0.00% 1.67% 0.24% 0.00% 0.72% 0.00% 0.72% 0.48% 0.72% 0.48% 5.49% 0.24% 2.39% 1.67% 0.24%
EDUCATION -2.02% 2.53%10.10%0.00% 1.01% 3.03% 0.00% SBEPE2 0.00% 1.01% 0.00% 0.00% 1.01% 0.00% 6.57% 0.51% 3.03% 5.56% 3.03% 1.01% 1.52% 0.51% 1.01% 0.00% 0.00% 0.00% 1.52% 0.51% 0.00% 0.00% 2.53% 0.00% 0.51%
ENTERTAINMENT -5.17% 0.52% 0.00% 6.46% 0.52% 6.98% 1.29% 0.00%3WLEE 0.00% 0.26% 0.52% 0.26% 0.00% 0.00% 3.62% 0.00% 1.55% 1.55% 1.29% 0.52% 0.78% 3.10% 4.65% 2.07% 0.00% 1.29% 0.52% 0.52% 1.55% 0.52% 2.84% 0.52%
ENVIRONMENT -0.85% 1.97% 0.00% 0.56% 1.13% 1.69% 0.28% 0.28% 0.28%ZREFRE 0.28% 5.07% 1.41% 1.13% 4.51% 1.69% 0.56% 1.41% 2.54% 0.28% 0.85% 1.97% 0.85% 0.00% 0.00% 1.69% 0.28% 1.41% 0.00% 3.94% 1.97% 0.00% 2.25%
FIFTY -0.37% 0.73% 1.10% 1.10% 0.00%2.20% 4.40% 1.10% 1.83% 0.37-/.0,7“ 7.33% 1.83% 1.83% 0.37% 3.30% 8.79% 1.47% 1.10% 1.10% 0.37% 0.73% 2.56% 0.37% 1.10% 1.10% 4.40% 1.10% 0.73% 6.23% 4.03% 0.00%

GOOD NEWS -1.64% 0.66% 0.33% 1.64% 2.30% 3.28% 0.66% 0.66% 3.28% 6.56% 1. 97* 1.97% 0.66% 6.56% 0.66% 0.00% 3.93% 0.66% 1.31% 1.31% 0.98% 3.28% 1.64% 0.00% 0.98% 0.33% 0.66% 1.31% 8.20% 3.28% 0.66% 0.98%

HEALTHY LIVING -0.26% 2.85% 0.52% 0.78% 0.00% 1.04% 1.55% 0.52% 1.04% 1.04% 6.22% 0.52%29.02%0.78% 2.33% 0.26% 0.52% 5.70% 1.30% 1.30% 0.26% 3.37% 1.30% 0.52% 0.78% 2.07% 1.55% 0.52% 0.52% 1.30%27.72%2.07% 0.52%

HOME & LIVING -0.78% 0.26% 0.00% 0.78% 0.00% 2.07% 0.26% 0.00% 0.00% 1.04% 1.04% 0.00% 0.26% JZ@EIE% 0.26% 0.00% 1.81% 1.55% 0.00% 0.00% 0.26% 0.00% 0.00% 1.04% 3.37% 2.85% 0.78% 0.52% 1.04% 0.78% 1.30% 0.00% 0.00%
IMPACT -1.50% 3.50% 1.00% 0.00% 0.50% 2.00% 0.25% 2.25% 0.50% 4.50% 2.50% 2.25% 3.75% 0.75% SHULE! 1.25% 2.75% 4.00% 2.25% 1.75% 3.25% 0.50% 1.25% 0.50% 0.75% 1.25% 2.25% 1.25% 0.25% 0.25% 3.50% 2.50% 3.25%

MEDIA -1.01% 1.01% 0.76% 4.56% 1.01% 2.53% 0.00% 0.25% 1.52% 0.51% 0.25% 0.00% 0.51% 0.25% 0.76%SWARE 0.00% 0.51%10.63%0.51% 1.01% 0.76% 1.77% 0.25% 1.27% 0.00% 2.28% 0.51% 0.00% 0.00% 1.01% 1.27% 1.52%

MONEY -0.00% 5.86% 1.23% 0.31% 2.16% 0.93% 2.47% 0.31% 0.31% 0.62% 1.85% 0.00% 0.31% 1.23% 2.16% 0.31% ZRBEI 0.93% 1.23% 0.00% 0.31% 0.00% 0.31% 0.31% 0.00% 0.62% 3.40% 2.78% 1.85% 0.93% 2.47% 0.00% 0.31%
PARENTING -0.51% 0.26% 0.26% 0.77% 0.26% 1.79% 3.07% 2.56% 1.53% 1.02% 4.60% 2.30% 1.79% 2.81% 2.56% 0.77% 1.28%BEEE 0.26% 1.28% 0.77% 0.51% 1.02% 0.26% 0.51% 1.79% 0.51% 0.26% 0.26% 0.26% 4.09% 2.81% 0.00%
POLITICS -2.86% 2.62% 0.48% 3.57% 3.33% 0.95% 0.24% 0.95% 1.19% 3.81% 0.00% 0.00% 2.38% 0.00% 2.62% 6.90% 1.67% 0.48% ZBEEL 1.43% 2.86% 0.24% 1.43% 0.00% 0.00% 0.00% 1.43% 0.24% 0.00% 0.48% 0.48% 4.05% 6.19%
QUEER VOICES -1.93% 0.96% 0.24% 1.20% 1.45% 2.41% 1.20% 0.24% 3.86% 0.00% 1.69% 0.96% 0.72% 0.48% 1.69% 1.69% 0.48% 1.69% 2.89% JWL¥! 2.89% 0.00% 1.45% 1.93% 0.72% 0.24% 0.48% 0.24% 1.69% 0.96% 0.48% 1.20% 0.72%
RELIGION -1.82% 0.23% 0.68% 0.68% 2.27% 3.18% 0.23% 0.00% 0.45% 0.45% 0.91% 0.45% 1.36% 0.91% 2.50% 0.23% 0.00% 1.36% 1.82% 2.27%ERERX 0.91% 0.68% 0.00% 0.00% 0.23% 0.23% 0.45% 0.00% 0.23% 1.36% 0.68% 3.86%
SCIENCE -0.00% 0.72% 0.48% 1.45% 0.24% 2.90% 0.72% 0.72% 1.21% 6.28% 0.48% 0.24% 5.56% 0.24% 0.24% 0.24% 0.24% 1.21% 0.24% 0.48% 0.48%; 0.72% 0.24% 0.48% 1.69% 0.97% 0.48% 0.24%2.42% 7.25% 1.21% 0.00%
SPORTS -1.71% 0.73% 1.22% 2.68% 1.46% 0.98% 0.24% 0.24% 0.73% 0.49% 0.49% 1.22% 0.98% 0.00% 0.49% 1.71% 0.24% 0.98% 1.22% 0.49% 0.00% 0.24% 0.49% 0.00% 0.49% 0.24% 0.73% 0.24% 1.71% 0.24% 0.73% 1.71%
STYLE -1.94% 1.45% 0.24% 2.42% 0.00% 3.87% 0.48% 0.00% 5.08% 0.48% 0.73% 0.24% 0.73% 1.45% 0.48% 0.97% 0.48% 0.97% 1.21% 0.00% 0.00% 0.48% 0.97%ERH0.17%1.94% 0.73% 1.45% 1.21% 0.48% 0.48% 2.42% 0.24%

STYLE & BEAUTY -0.26% 0.77% 0.26% 1.02% 0.00% 1.79% 0.51% 0.00% 2.05% 0.00% 0.77% 0.00% 0.00% 2.81% 0.00% 0.00% 0.51% 0.26% 0.26% 0.51% 0.26% 0.51% 0.51% 4.09% (IRERE 0.00% 0.51% 1.53% 0.77% 0.26% 1.28% 1.53% 0.26%
TASTE -0.25% 0.76% 0.00% 0.25% 0.00% 0.25% 0.25% 0.25% 1.01% 0.76% 0.00% 0.00% 1.51% 3.02% 0.50% 0.00% 0.50% 1.01% 0.25% 0.00% 1.01% 0.00% 1.26% 0.50% 0.25%UEREERR0.50% 4.28% 0.00% 2.02% 1.01% 0.25% 0.00%

TECH -0.72% 3.61% 0.24% 0.24% 0.48%2.16% 0.72% 0.48% 0.96% 0.96% 0.00% 0.72% 0.48% 0.24% 0.48% 3.61% 1.92% 2.64% 2.40% 0.00% 1.20% 2.64% 0.24% 0.72% 0.24% 0.00% 0.48% 0.48% 0.96% 0.48% 0.96% 2.88%

WORLD -0.99% 0.99% 0.00% 0.25% 2.97% 0.74% 0.50% 0.25% 0.00% 3.47% 0.50% 0.74% 0.25% 0.25% 3.47% 0.99% 0.99% 0.50% 3.47% 0.25% 3.96% 0.50% 0.50% 0.00% 0.00% 0.00% 0.99% 1.98% 0.50% 0.74% 0.50% 0.50%!

CRIME -
AFTY
TECH -

WOMEN -

:

BLACK VOICES -
BUSINESS -
COLLEGE -
COMEDY -
CULTURE & ARTS -
DIVORCE -
EDUCATION -
ENTERTAINMENT -
ENVIRONMENT -
GOOD NEWS -
HEALTHY LIVING -
HOME & LIVING -
IMPACT -

MEDIA -

MONEY -
PARENTING -
POLITICS -
QUEER VOICES -
RELIGION -
SCIENCE -
SPORTS -

STYLE -

STYLE & BEAUTY -
TASTE -

TRAVEL -
WEDDINGS -
WEIRD NEWS -
WELLNESS -

predicted Labels
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News - bert-base-uncased
Epochs: 20, Batch Size: 64

Accuracy: 0.5446
F1-Score: 0.5393

Best Categories (F1-Score):

1. Taste: 0.7043
2. Sports: 0.7019
3. Weddings: 0.6981

BLACK VOICES
BUSINESS
COLLEGE
COMEDY

CRIME

CULTURE & ARTS
DIVORCE
EDUCATION
ENTERTAINMENT
ENVIRONMENT
FIFTY

GOOD NEWS
HEALTHY LIVING
HOME & LIVING
IMPACT

MEDIA

MONEY
PARENTING
POLITICS
QUEER VOICES
RELIGION
SCIENCE
SPORTS

STYLE

STYLE & BEAUTY
TASTE

TECH

TRAVEL
WEDDINGS
WEIRD NEWS
WELLNESS
WOMEN

WORLD

accuracy
macro avg
weighted avg

precision
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.3981
.4026
.5445
.4452

6085

.6184
.6256
.4790
.4515

4773

.3917
.5021
3913
.6136

4011

.6166
.5500
.4384
.4847

6236

.6372
.6778

6919

.5349
.6070
.6483
.5587

6499

.6938
.4490
.4185
.3843
.6780

.5362
.5417

recall

.4235
.3316
.4906
.3459
.6993
.5899
.6539
.4040
.4806
5915
.3114
.3869
.1865
.6788
.3750
.5089
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.4524
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.6227
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.4534
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fl-score
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3636
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6507
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.4384
.4656

5283

.3469
.4370
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3876

.5576
.5789
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.5864
.6895
.7043
.5868

6594

.6981
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support
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True Labels

Confusion Matrix for Dense Embeddings

BLACK VOICES n.no% 1.79% 1.79% 8.67%2.81% 0.51% 1.28% 8.93% 0.26% 0.26% 2.04% 0.00% 0.26% 2.04% 2.04% 0.51% 1.28% 4.34% 1.79% 3.83% 0.00% 3.32% 1.28% 2.55% 0.26% 0.26% 0.77% 0.00% 2.04% 0.51% 2.04% 0.26%
BUSINESS -1.32%.)_84% 0.53% 2.11% 0.79% 0.53% 1.58% 0.26% 4.47% 1.84% 0.26% 1.05% 1.84% 2.63% 2.63%13.68%0.79% 3.42% 1.05% 0.53% 0.79% 0.79% 1.58% 1.05% 1.05% 8.16% 1.32% 0.00% 0.79% 3.42% 3.16% 1.58%
COLLEGE -5.19% 5.19%0.94% 1.89% 1.42% 0.94% 9.43% 0.00% 0.94% 1.42% 0.47% 1.89% 0.00% 1.42% 1.42% 3.77% 0.00% 1.42% 1.89% 0.94% 0.00% 0.47% 0.94% 0.00% 0.47% 0.00% 1.42% 0.47% 0.47% 1.89% 3.77% 0.47%
COMEDY -0.75% 0.50% n.zs%.u.so% 3.76% 1.00% 0.25%12.28%1.50% 1.00% 0.50% 0.75% 2.76% 0.00% 3.26% 0.25% 1.75% 5.01% 0.75% 1.00% 1.75% 2.51% 5.01% 1.25% 2.26% 1.75% 1.25% 0.50%7.77% 0.50% 2.76% 0.25%
CRIME -6.60% 0.00% 1.22% 0.49% 0.49% 0.98% 0.49% 0.24% 1.22% 0.24% 0.73% 0.49% 0.00% 0.98% 0.49% 0.49% 0.24% 1.22% 0.49% 1.71% 0.49% 0.73% 0.00% 0.00% 0.00% 1.47% 0.00% 0.24%5.13% 0.24% 1.47% 1.47%
CULTURE & ARTS -2.82% 0.45% 0.15% 2.23% 0.30%ZREERE 0.59% 0.45% 4.31% 0.15% 1.04% 0.74% 0.30% 2.38% 1.04% 0.45% 0.15% 1.04% 0.00% 1.34% 1.04% 1.19% 0.74% 3.27% 1.78% 1.19% 1.78% 2.38% 0.30% 2.82% 0.89% 3.12% 0.59%
DIVORCE -0.72% 0.24% 0.48% 0.72% 0.95% 0.72% SIEER} 0.24% 0.48% 0.00% 2.86% 0.24% 0.24% 1.91% 0.24% 0.24% 0.95% 5.01% 0.00% 1.43% 0.24% 0.00% 0.24% 0.24% 2.86% 0.00% 0.24% 0.72% 8.59% 0.00% 1.43% 2.15% 0.24%
EDUCATION -1.52% 4.04%10.10%0.00% 1.01% 2.53% 0.00% 146 0.00% 0.51% 1.01% 0.00% 2.02% 0.00% 6.57% 0.51% 6.06% 6.06% 3.54% 0.00% 3.03% 1.01% 2.02% 0.51% 0.51% 0.00% 2.02% 0.51% 0.00% 0.00% 2.53% 1.52% 0.51%
ENTERTAINMENT -8.27% 0.26% 0.26% 6.46% 0.26% 6.20% 2.58% 0.00%3 0.00% 0.26% 0.26% 0.52% 0.00% 0.00% 2.58% 0.00% 1.03% 1.55% 2.58% 0.00% 0.52% 2.07% 8.53%2.33% 0.26% 0.52% 0.52% 0.26%2.07% 0.26% 1.55% 0.00%
ENVIRONMENT -0.85% 1.41% 0.00% 0.56% 2.25% 1.69% 0.00% 0.28% 0.28%; 0.28% 3.94% 0.85% 1.97% 3.94% 1.69% 0.28% 2.25% 2.25% 0.56% 0.28% 3.94% 0.56% 1.41% 0.28% 1.69% 1.69% 0.85% 0.00% 1.69% 1.13% 0.28% 1.69%
FIFTY -0.73% 1.83% 0.73% 1.10% 0.00% 1.83% 2.20% 0.37% 1.10% 0.00‘@1.47% 7.69% 0.73% 1.47% 0.00% 2.93%10.62%1.10% 2.20% 0.37% 0.73% 0.37% 3.30% 1.10% 2.56% 2.20% 3.30% 3.30% 0.73% 6.96% 5.86% 0.00%

GOOD NEWS -2.62% 0.33% 0.66% 0.98% 1.64% 2.62% 0.33% 0.98% 3.28% 4.59% 1. 97*” 0.98% 0.66% 3.61% 0.66% 0.33% 5.57% 0.33% 1.64% 1.31% 1.64% 1.97% 2.30% 0.00% 0.98% 0.98% 0.98% 0.66%12.79%1.31% 2.30% 0.33%

HEALTHY LIVING -0.78% 3.37% 0.52% 1.30% 0.26% 1.04% 2.33% 0.26% 0.26% 3.37% 3.63% 1.30%18.65%1.30% 5.18% 0.26% 0.52% 3.89% 0.78% 0.78% 2.59% 3.37% 0.26% 3.89% 0.00% 3.63% 1.30% 0.26% 1.04% 2.33%28.76%2.59% 0.26% 03

HOME & LIVING -0.00% 0.52% 0.00% 1.04% 0.00% 3.11% 0.26% 0.26% 0.26% 1.81% 0.52% 0.00% 0.26%JEERK0.52% 0.00%2.07% 0.78% 0.00% 0.00% 0.26% 0.00% 0.00% 1.04% 7.51% 5.18% 1.55% 0.78% 1.81% 0.52% 2.07% 0.00% 0.00%

IMPACT -2.50% 3.75% 0.75% 0.25% 0.50% 2.00% 0.75% 2.25% 0.50% 8.50% 1.75% 3.25% 1.25% 0.75%! 0.00%2.75% 4.00% 1.25% 1.25% 3.50% 0.00% 2.00% 0.00% 0.25% 1.00% 2.00% 1.50% 0.75% 0.75% 4.00% 5.00% 3.75%

MEDIA -3.04% 1.52% 0.51% 6.58% 1.01% 2.78% 0.25% 0.51% 1.27% 0.25% 0.00% 0.00% 0.25% 0.00% 1.52%j 0.25% 0.25%12.15%1.01% 1.01% 0.51% 1.77% 1.27% 0.51% 0.51% 3.29% 0.51% 0.00% 0.76% 0.25% 2.53% 3.04%
MONEY -0.00% 8.33% 1.23% 0.00% 1.23% 1.54% 1.85% 0.31% 0.00% 1.54% 1.54% 0.00% 0.31% 1.54% 2.16% 0.31% S8R} 0.31% 1.23% 0.31% 0.62% 0.00% 0.62% 0.00% 1.85% 1.85% 4.32% 2.16% 0.93% 0.00% 1.85% 0.62% 0.31% 0.4
PARENTING -1.28% 1.53% 0.51% 1.79% 0.51% 1.02% 3.32% 3.58% 1.02% 1.79% 3.58% 2.81% 1.53% 2.56% 3.84% 0.26% 0.77%EJFE! 0.26% 0.77% 1.02% 0.26% 0.77% 1.02% 2.05% 1.79% 0.77% 0.51% 2.05% 0.51% 5.63% 5.37% 0.00%
POLITICS -3.57% 3.57% 0.71% 3.10% 3.57% 0.95% 0.00% 0.95% 0.95% 4.29% 0.00% 0.24% 1.19% 0.00% 2.14% 5.00% 0.48% 0.71% EIPEL 1.19% 2.86% 0.71% 1.90% 0.48% 0.24% 0.24% 2.62% 0.24% 0.00% 1.90% 0.48% 4.29% 6.19%
QUEER VOICES -5.06% 0.00% 0.48% 1.93% 1.45% 2.41% 2.17% 0.24% 4.58% 0.24% 1.69% 1.20% 0.00% 0.72% 2.89% 0.00% 0.00% 0.96% 1.69% EREEL 3.13% 0.24% 0.24% 1.93% 1.69% 0.24% 0.48% 0.96% 2.17% 0.96% 1.20% 4.82% 0.72%
RELIGION -3.64% 0.23% 0.45% 0.00% 2.27% 3.18% 0.45% 0.23% 0.45% 0.00% 1.59% 0.68% 0.68% 1.14% 3.18% 0.23% 0.00% 0.91% 2.05% 3.64% SRR 0.91% 0.23% 0.23% 0.23% 0.23% 0.91% 0.45% 0.00% 1.14% 1.36% 2.27% 4.77% 8 o3
SCIENCE -0.00% 1.93% 0.72% 1.45% 0.24% 4.11% 0.48% 0.48% 0.48% 8.45% 0.24% 0.97% 4.35% 0.48% 0.24% 0.24% 0.24% 0.97% 0.24% 0.00% 0.24%ELEA0.97% 0.97% 1.21% 1.45% 2.90% 1.69% 0.24%3.38% 5.07% 1.21% 0.48%
SPORTS -3.17% 0.73% 0.49% 1.46% 1.95% 0.98% 0.00% 0.00% 1.71% 0.73% 0.00% 2.20% 0.73% 0.00% 0.49% 1.46% 0.24% 0.49% 2.20% 0.73% 0.24% 0.24% SEERR 1.22% 0.00% 0.49% 0.73% 0.98% 0.00% 1.46% 0.49% 1.46% 1.71%
STYLE -1.45% 1.21% 0.00% 0.48% 0.24% 1.69% 0.00% 0.00% 2.42% 0.00% 0.73% 0.24% 0.48% 1.94% 0.24% 0.73% 0.73% 0.24% 0.48% 0.48% 0.00% 0.73% 1.21% ZEEL0.93% 1.69% 0.97% 1.69% 1.21% 0.97% 0.00%2.91% 0.00%
STYLE & BEAUTY -0.00% 0.00% 0.26% 1.28% 0.00% 1.02% 1.02% 0.00% 1.28% 0.00% 0.51% 0.00% 0.00% 3.07% 0.00% 0.26% 0.26% 0.26% 0.00% 0.51% 0.00% 0.26% 0.26% 3.84% EXCURE 0.51% 0.51% 1.28% 1.53% 0.26% 1.53% 0.51% 0.00%
TASTE -0.00% 0.50% 0.00% 0.76% 0.00% 0.50% 0.25% 0.00% 0.76% 1.26% 0.25% 0.25% 0.50% 4.28% 1.01% 0.00% 0.50% 0.50% 0.25% 0.00% 0.76% 0.50% 0.25% 2.27% 1.01%( 10.00% 4.53% 0.50% 0.76% 0.50% 0.25% 0.00%
TECH -0.72% 5.77% 0.24% 0.96% 0.24% 1.44% 0.96% 0.96% 0.72% 2.16% 0.00% 0.48% 0.48% 0.96% 0.72% 2.88% 2.40% 0.96% 1.44% 0.96% 1.44% 1.92% 0.48% 1.92% 0.00% 0.00% SWEEL 0.48% 0.24%2.88% 0.24% 1.20% 1.92%
TRAVEL -0.49% 0.99% 0.74% 0.25% 0.49% 3.95% 0.00% 0.00% 0.99% 1.73% 1.23% 0.00% 0.00% 3.21% 0.99% 0.00% 2.22% 0.25% 0.00% 1.23% 0.25% 0.74% 0.74% 1.23% 1.48% 3.70% 0.99% J3EBEA 1.23% 0.49% 1.98% 0.49% 0.99%
WEDDINGS -0.00% 0.25% 0.25% 0.25% 0.00% 0.50%12.50%0.00% 0.50% 0.00% 1.00% 0.00% 0.00% 1.50% 0.50% 0.00% 0.25% 2.75% 0.00% 1.50% 0.00% 0.00% 0.00% 0.50% 4.75% 0.25% 1.00% 0.50%} 0.00% 1.00% 0.00% 0.00%
WEIRD NEWS -0.74% 0.49% 0.00% 2.45% 8.82% 2.21% 0.25% 0.00% 1.96% 3.19% 0.00% 3.68% 1.47% 2.70% 0.00% 0.74% 0.25% 0.98% 0.74% 0.74% 0.98% 2.21% 3.43% 2.94% 0.49% 5.15% 3.92% 0.98% 0.98% CIELEL 0.00% 1.72% 0.49%
WELLNESS -1.23% 1.72% 0.00% 0.00% 0.98% 1.47% 1.97% 0.74% 0.49% 1.97% 1.72% 0.49% 1.23% 1.23% 4.67% 0.49% 2.95% 4.91% 0.00% 0.25% 1.72% 1.47% 0.49% 0.00% 1.97% 3.69% 0.98% 2.21% 0.98% 0.98% &

WOMEN -4.75% 1.75% 1.75% 1.00% 0.75%2.25% 3.50% 0.25%2.75% 0.25% 1.75% 1.00% 0.75% 0.25% 3.25% 1.25% 0.25% 4.25% 2.75% 3.00% 1.75% 0.25% 1.75% 5.50% 1.25% 0.25% 0.75% 0.50% 1.50% 1.00% 6.00% SELeEt

WORLD -0.50% 0.50% 0.25% 0.50% 3.47% 1.49% 0.25% 0.00% 0.00% 3.96% 0.25% 0.25% 0.00% 0.25% 3.71% 1.98% 0.25% 0.00% 2.23% 0.25% 3.96% 0.74% 0.74% 0.25% 0.00% 0.00% 1.49% 1.24% 0.50% 0.74% 0.50% 0.50%!

E

BLACK VOICES -
BUSINESS -
COLLEGE -
COMEDY -
CRIME -
CULTURE & ARTS -
DIVORCE -
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HOME & LIVING -
IMPACT -
MEDIA -
MONEY -
PARENTING -
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QUEER VOICES -
RELIGION -
SCIENCE -
SPORTS -
STYLE -
STYLE & BEAUTY -
TASTE -
TECH -
TRAVEL -
WEDDINGS -
WEIRD NEWS -
WELLNESS -
WOMEN -
WORLD

Predicted Labels
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Conclusion for the News Dataset

& Bestresults: GoogleNews Embeddings
Worst results: GloVe Embeddings

“‘Best” Category: Weddings (Home & Living, Taste)



Feedforward Neural Networks

Background: 1) History of Neural Networks

)
2) What is a Feedforward Neural Network?
3) Training a FFNN
4) Strengths & Limitations
)
)
)

Our Implementation: 5) Model Setup

(
(
(
(
(
(6) Author Classification

(7) Language Identification
(8) News Classification

(9) Sentiment Analysis



Sentiment - Tf-Idf Unigrams

e baftch size: 32
e epochs: 20 *5=100

Accuracy: 0.87
F1-Score: 0.87

For Each Category (F1-Score):

e negative: 0.87
e positive: 0.88

precision

negative 0.88

positive 0.87
accuracy

macro avg 0.87

weighted avg 0.87

recall

0.87
0.87

fl-score

0.87
0.88

0.87
0.87
0.87

support

4985
5015

10000
10000
10000




Sentiment - Tf-Idf Unigrams

Confusion Matrix

True

negative

positive
1

4000

3500

- 3000

- 2500

- 2000

- 1500

- 1000

1
negative positive
Predicted



Sentiment - Tf-Idf Bigrams

e balch size: 32
e epochs: 20 *5=100

precision recall fl-score support
Accuracy: 0.87
_ ) negative 0.88 0.87 0.87 4985
F1-Score: 0.87 positive 0.87 0.88 0.88 5015
accuracy 0.87 10000
For Each Category (F’]_Score): macro avg 0.88 0.87 0.87 10000
weighted avg 0.87 0.87 0.87 10000

e negative: 0.87
e positive: 0.88



Sentiment - Tf-Idf Bigrams

Confusion Matrix

True

negative

positive

1
negative

Predicted

positive

4000

3500

- 3000

- 2500

-2000

- 1500

- 1000



Sentiment - Word2Vec Embeddings

e baftch size: 32
e epochs: 500 *5 =100

Accuracy: 0.59
F1-Score: 0.59

For Each Category (F1-Score):

e negative: 0.61
e positive: 0.57

precision

negative 0.58

positive 0.60
accuracy

macro avg Q.59

weighted avg 0.59

recall fl-score

0.64 0.61
0.55 0457

0.59
.99 0..59
0.59 0.59

support

4985
5015

10000
10000
10000




Sentiment - Word2Vec Embeddings

True

negative

positive
1

Confusion Matrix

3000

2800

2600

- 2400

-2200

- 2000

- 1800

1
negative positive
Predicted



Sentiment - GloVe Pre-Trained Embeddings

e baftch size: 32
e epochs: 500 * 5 = 2500

Accuracy: 0.78
F1-Score: 0.78

For Each Category (F1-Score):

e negative: 0.78
e positive: 0.78

precision
negative
positive
accuracy
macro avg 0.78
weighted avg 0.78

recall fl-score

0.77
0.78

0.78
0.78

0.78
0.78

0.78
0.78
0.78

support

4985
5015

10000
10000
10000




Sentiment - GloVe Pre-Trained Embeddings

Confusion Matrix

3500

3000

- 2500

-2000

- 1500

Predicted



Sentiment Classification - Overview

Accuracy Macro F1 Weighted F1
TF-IDF 0.87 0.87 0.87
(Unigrams)
TF-IDF 0.87 0.87 0.87
(Bigrams)
Word2Vec 0.59 0.59 0.59
Embeddings
GloVe 0.78 0.78 0.78
Embeddings




Conclusion for the Sentiment Dataset

& Bestresults: Tf-ldf Unigrams / Bigrams
Worst results: Word2Vec Embeddings

e Similar Classification Performance on Negative and
Positive Labels.
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