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1. Introduction

The dynamics of geopolitical competition, changes in the structure of international relations, and evolution of
ideological landscapes are always reflected in media reports [1] [2]. There is an extensive scientific literature in the
field of communication which claims that news agencies do not simply transmit information but use some kind of
framing techniques[3] ,[4] ,[5]. In the fields of computational linguistics and political communication, there was a
trend of developing approaches to analysis of media bias and ideological framing which used primarily content
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analysis and lexical methods [2], [6]. Such approaches despite their fundamental value do not always succeed in
accounting for the subtle differences in semantics and syntax typical of political discourse [7],[8] .

Thanks to recent advances in transformer architectures, the task of text classification has been considerably
improved in terms of capturing long-range contextual dependencies [9], [10]. However, the application of
transformer models to the detection of ideological framing in a specific field of discourse, e.g. the "World" sub-
corpus of the AG News benchmark[11], faces some methodological difficulties. Real-world geopolitics is biased by
its nature, and thus is described by the structural class imbalance: the number of cases of framed or biased reports
greatly outnumbers the cases of objective reports [12], [13],[14] . As a result, deep learning models applied directly
to skewed distribution of classes exhibit majority-class bias and achieve only high nominal accuracy without
classifying the underrepresented class correctly[15], [16],[17]. In order to solve this bottleneck problem, we suggest
an end-to-end algorithmic approach combining targeted resampling techniques [18], [19], [20] and fine-tuning of
the RoBERTa-Large model [21],[22].

The structure of the rest of the paper is presented as follows. Section 2 provides an overview of previous literature
on media bias analysis and transformer techniques. Section 3 presents the methodology employed, which involves
corpus extraction, annotation, resampling, and optimization of models. Section 4 shows the empirical findings.
Section 5 discusses the performance of the model. Finally, Section 6 concludes the paper.

2. Literature Review

The task of detecting media bias via automation has been studied extensively across many disciplines as one that
lies at the juncture between computational linguistics and journalism research. Rodrigo-Ginés et al. [6] identify a
number of types of media bias, such as spin bias marked by use of emotional language, and ideological bias, where
the bias arises in attempts made by the media organization to sway public opinion. Hamborg et al. [4] observe that
bias may also arise as a result of gatekeeping, where some news is selectively covered while others are omitted, and
via statement bias, marked by particular wording choices[2].

From the methodological perspective, the shift from rules- and dictionary-based approaches to deep learning
models took place. The impetus for the shift was set by the work of Vaswani et al.[9] , who introduced a new
approach to language modeling based on self-attention. On top of this approach, Liu et al. [21] developed RoBERTa
showing that using better pre-training objective leads to performance improvements in many tasks. In political
sciences, Timoneda and Vallejo Vera [22] proved that RoOBERTa and DeBERTa outperform previous BERT variants if
domain-specific pre-training is used (e.g., on speech data or news headlines).

However, even with these technological achievements, there is one major challenge which continues limiting the
applicability of transformer models in media monitoring practice class imbalance at the level of data itself.
According to Henning et al.[15] , there are many NLP problems characterized by an intrinsic imbalance and, thus,
modern DL architectures underachieve for less common classes. Meanwhile, Dube and Verster [18] find in their
research that standard machine learning algorithms have worse outcomes when applied to imbalanced data and
benefit from sampling approaches. Therefore, it can be concluded that without any special techniques addressing
this problem, gradients in neural networks always approach the majority class.

According to Albattah and Khan, as well as Yahya et al.[16] [7], sampling methods such as Borderline-SMOTE are
required to rebalance classes artificially . Furthermore, according to Henning et al. [15], special loss functions such
as Focal Loss and Dice Loss are necessary to ensure increased sensitivity of models to minority classes while
training [19][20].Besides technical difficulties, contemporary literature highlights another gap - between NLP
methodologies used in the computation and communication science framework. Specifically, Vallejo et al. [5] point
out that several studies on NLP have simplified the framing process into a one-label classification case, ignoring the
classic framing approach involving the three main elements of a story (problem, cause, and solution). This approach
has been reinforced by the geographical and linguistic biases of the current data, as most data is collected from
American sources [12][13].

Spinde et al,, on the other hand, stress the importance of multi-source benchmarking based on expert annotations
[6][13]. Similarly, Rodrigo-Ginés et al. propose the use of datasets that are well-balanced and globally diversified,
capable of covering complex structures of ideological narratives worldwide. Currently available bias datasets,
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including MBIC and BABE, comprise only a few hundred to several thousand cases, which is insufficient for the fine-
tuning of transformers . However, AG News [11] contains more than 120,000 news items gathered from 2,000 news
sources from around the world, allowing for the collection of a sufficient sample size [12]. The extraction of the
World category gives rise to thematic subsets of news items related to geopolitics, directly applicable for the
detection of cross-national narrative structures, in accordance with Rodrigo-Ginés et al. recommendation [5][16].

The latest developments in this field (2023-2025) shift the focus from binary label classification to more complex
representation and generation settings. Xu[23] [25] designed a hierarchical schema encoding scheme for
multifaceted ideology detection, moving further from the simplistic binary framing labels. In the context of emerging
large language models (LLMs), several papers addressed both detectors' and generative architecture's potential for
political bias: specifically, Lin et al. [24][26] used LLMs and fine-grained bias indicators for media bias detection,
and Elbouanani et al.[25] [27] measured political bias in LLMs through target-oriented sentiment classification. On
the other hand, it was shown that generated news content by LLMs can automatically shift the ideology frame,
leading to methodological challenges different from those associated with the binary classification-based
approaches to bias detection [26]. As for the explainability, Gongane et al.[27] [28] reviewed XAI methods for
disinformation and hate speech detection, stressing the need for transparent and trusted models as opposed to
black-box models, thus pointing to an important research direction in addition to the current pipeline. However,
significant gaps between LLM-based bias detection and human bias perception still exist [30], suggesting that
specialized, fine-tuned transformers remain crucial for specific tasks related to framing classification.

Collectively considered, the discussed body of literature reveals three interrelated shortcomings that serve as the
foundation for the proposed study. First, automatic classification models of bias suffer from a tendency toward
majority-class bias, meaning that training on imbalance corpora causes optimization functions to tend to the
majority class [15][18]. Second, there is a shortage of geopolitical corpora used to frame analysis with appropriate
data; moreover, there is a lack of sufficient numbers and geographical diversity among the available datasets, which
often contain several hundred up to several thousand observations and are primarily focused on the USA [12][13].
Third, there is an evident gap between algorithmic techniques aimed at resampling datasets and their application
alongside advanced transformer architectures in a single framework: although recent works utilize mitigation
strategies together with transformer architecture in politically sensitive natural language processing tasks and
extensive literature highlights the need for balancing large datasets to achieve optimal results from models of any
scale, none of these approaches uses algorithmic resampling in combination with large-capacity transformer like
RoBERTa-Large in an end-to-end framework [7][16].

Table 1 places the proposed approach in context with relevant literature along five dimensions: scope of coverage,
models used, number of samples, task, and the particular methodology gap in each of those studies compared to this
current study.

Table 1 - Comparison with Related Studies on Media Bias and Ideological Framing Detection
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Liuetal. [23] flow Not addressed ideology .
dataset . ; handling
encoding) detection
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Lin et al. [24] BABE, MFC (4 database Not applicable . prompting, not fine-
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Current AG News - RoBERTa- algorithmic geopolitical large-capacity
Study World (30,000)  Large (355M) upsampling + ideological transformer, and multi-
stratified split framing metric statistical

validation (CI +
McNemar's)

As shown in Table 2, there are three consistent gaps observed from the reviewed literature. The first gap is that
those studies benchmarking more than one type of transformers, such as the work of Timoneda and Vallejo Vera
[22] that benchmarks six models over 29 languages, do not use any form of class balancing technique although their
data are inherently politically biased. The second gap is that those addressing multilingual and multi-platform
political bias detection[7] focus on the variety of languages but not on large-capacity fine-tuning with resampling
technique. Finally, modern approaches based on LLMs [23],[24] shift the detection problem towards retrieval-
augmented prompting and zero-shot inference and hence not using the combination of supervised fine-tuning and
resampling that this paper utilizes. In summary, none of the reviewed papers uses the combination of stratified
sampling, resampling technique, large-capacity transformer (355M parameters), and multi-metric validation
(confidence intervals and McNemar’s test) as we have done in this paper.

3. Methodology

The suggested pipeline for identifying geopolitical bias is designed to avoid the problem of class imbalance
systematically while exploiting the context-rich representations obtained through transformer models. This pipeline
involves various stages like corpus analysis and annotation, splitting of data into different sets, resampling of the
training data using algorithms, tokenization, and fine-tuning of RoBERTa Large model.
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Fig. 1 - Flow of the steps for the proposed approach.

As shown in Figure 1, the steps that comprise the suggested method are represented in a flow chart.The whole
process in which the detection of geopolitical ideological framing will be carried out includes the following steps:
data gathering (AG News, World category), followed by preprocessing and data balancing using controlled
upsampling, RoOBERTa-Large fine-tuning, and evaluation.

3.1.Corpus Profiling and Dataset Transformation

For this research, we utilized the AG News corpus [11], which is an extensively used dataset that is employed to
evaluate the performance of text classifiers. The four-class dataset (120k+ examples) contained in the dataset was
used to extract only the “World” class (Class 1), comprising 30k geopolitical news articles. Following the media bias
framework introduced by Spinde et al. (2023) [2], a new labeling scheme was created, which led to skewed classes.

Data Labeling Process: These binary truth labels (biased framing vs objective framing) are extracted using an
automated process based on the metadata of the categories of the AG News benchmark data, following the media
bias approach discussed by Spinde et al. [2] As the use of such a labeling approach is independent of inter-rater
agreement measures (for example, Cohen's Kappa or Fleiss' Kappa)[28], since it is based on an automated
algorithmic process, it does not involve multiple human annotators.

Biased Framing (majority): 21,849 instances (72.83%).

Objective Framing (minority): 8,151 instances (27.17%).
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The above 2.7 ratio is in agreement with previous research indicating political polarization within uncategorized
political language [25]. Pre-processing of text involved stripping non-text structural features like new lines and
extra spaces, and applying label mapping to a binary set-up, where 1 denotes biased and 0 indicates objective.

An analysis of lexical density and length shows that articles belonging to both frames are characterized by brevity,
with the majority falling into the 30-50-word range (refer to Figure. 2).

Text Length Distribution (Histogram & Density Curve with Rug Plots)

Geopolitical Narrative
Biased Framing (Density Curve)
0.06 ™ —— Objective Framing (Density Curve)

[
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Probability Density
o
b

e
o
]

0.01

0.00 i

20 40 60 80 100 120 140
Article Length (Word Count)

Fig. 2 - Hybrid lexical density and length distribution profile of AG News (World Class 1), illustrating
syntactic compactness across biased and objective instances.

3.2. Dataset Splitting and Tokenization

The imbalanced dataset initially consisted of 30,000 observations, which were first separated into stratified training
and validation datasets following an 80/20 ratio, leading to the training set containing about 24,000 observations
and the validation set consisting of 6,000 observations while keeping the class distribution intact. In the next step, a
random upsampling strategy, as defined in Section 3.2, was only applied to the training dataset resulting in a
balanced training dataset with 43,698 observations (21,849 instances each class) [18][7]. In this way, no data
leakage is introduced, and standard practice in handling class imbalances in classification problems is followed.
Both text datasets were then tokenized using the pretrained RoBERTa-Large tokenizer, providing input IDs and
attention masks as a result. The max_length parameter was kept equal to 256 tokens, and truncation was done for
longer text inputs. A Data Collator With Padding was used to dynamically pad batches at training time.

Hyperparameters for fine-tuning were:

e Learning rate: 1x10-5 with linear scheduling.

e  Warmup ratio: 0.05 of total training steps.

e Batch size: 16 per device (training and evaluation).
e Optimizer: AdamW with weight decay of 0.01.

e  Precision: Mixed-precision FP16 via NVIDIA CUDA.

e Training Epochs: 3, with early stopping based on validation performance.
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3.3. Mathematical Formulation of Algorithmic Resampling

In order to avoid majority class attraction during the gradient descent optimization process, a method of
randomized upsampling of the data is applied instead of data synthesis techniques such as back-translation, since
there is a potential danger of altering the sensitive geopolitical terms involved [20][15]. The initial data collection is
represented as Dorig = {(x;, yi)}gzl}, where x; denotes the text sequence for article i, and y; belongs to the set {0, 1}.

{orig} _ {orig} _
Dtrain U Dtest - Dorig; Dtrai]’l N Dtest = ¢ (l)
In the training set Dt{fgéﬁ}, the elements in it are divided into two distinct sets based on their classes:
— {orig},  _ _
D{biased} - {(Xi' yi) € Dtrain Vi = 1}’ |D{biased}| = N{max} 2

D{objective} = {(Xi, Vi) € Dig;llgl}: Vi = 0},

D{objective} | = N{min} (3)

The upsampling operation through algorithm ®(-) increases the number of observations from the minority class by
sampling them uniformly at random and with replacement such that the resulting minority sample Dy, jective} fulfills

[15][7]:
Dgobjective} = q)(D{obiective}' N{max}) where |D€0b]'ective}| = Nimax 4)

Dpaiancea, the balance training set, is built by taking the union of the two equally-sized datasets, and then the global
uniform permutation operation o(-) is performed to remove any localized order dependency:

D{balanced} = G(D{biased} u D%objective})' D{balanced} =2X N{max} Q)

This is shown through the empirical observation illustrated in Figure. 3. This depicts the evolution of a very skewed
class distribution (Panel A) to an equally balanced class distribution at a 50:50 ratio (Panel B).

A: Imbalanced Original Dataset B: Balanced Dataset (Upsampled)
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Fig 3- An empirical comparison between the classes in terms of geopolitical narrative framing before and
after going through the resampling process (A: Imbalanced Original Dataset vs. B: Resampled Dataset using
Upsampling Approach).

It should be noted that the test set (the held-out set) remains the same in terms of the ratio of instances belonging to
a certain class, without resampling.

In relation to the optimization of the classification layer in the transformer model, the Cross-Entropy loss function is
used in the fine-tuning step.
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1 ) |D{balanced}|

Licgy = — (m Lii=1) [yilog(¥;) + (1 —y;) log(1 — 9] (6)

Here, ¥; represents the softmax output of the final layer from the network, meaning that the text x; is classified as
part of the Biased Framing category [15] [14]. The entire architecture is implemented as follows:

Algorithm 1: Balanced Deep Geopolitical Bias Detection Pipeline

Input : D _orig — AG News Corpus (World Class 1), N =30,000
Pre-trained Model : roberta-large (355M parameters)

Output: Fine-tuned Sequence Classifier, Evaluation Charts

// STEP 1: Text Pre-processing

1: Initialize Empty Subsets: D _biased < @, D_objective «— @

2: For each record (text i, label i) in D_orig do:

3:  Clean text i (remove \n', "r', redundant whitespaces)

4: Iflabel i=='Biased Framing' Then

5: Append to D_biased

6:  Else If label i=="Objective' Then

7: Append to D_objective
8:  EndIf
9: End For

// STEP 2: Stratified Split on Imbalanced Data
10: Combine all records: D_orig_combined «— Concatenate(D_biased, D_objective)
11: (D_train_orig, D_test) «— StratifiedSplit(
D orig combined,
train_ratio=0.80,
test ratio=0.20 )
// STEP 3: Algorithmic Resampling (training subset only)
12: Identify D_biased train, D objective train within D_train_orig
13: N_max « Length(D _biased _train)
14: D_obj_upsampled < Sample(
D _objective train,
size=N_max,

replace=True, seed=42)
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15: D_train «— Shuffle(
Concatenate(D_biased_train, D_obj_upsampled), seed=42)
/I Note: D_test remains unchanged (no upsampling to reflect real-world distribution)
/I STEP 4: Tokenisation
16: Tokenise D_train and D_test via RoOBERTa-Large Tokeniser (Max Len=256)
// STEP 5: Model Fine-Tuning
17: Load pre-trained weights: roberta-large, num_labels = 2
18: Initialise Trainer: LR=1e-5, FP16, Epochs=3, WeightDecay=0.01
19: Trainer.train(D _train) -- save best checkpoint via EarlyStopping
// STEP 6: Empirical Evaluation
20: Compute Metrics (Accuracy, Precision, Recall, F1) on D_test
21: Generate Plots (Confusion Matrix, ROC Curve, Probability Density)

22: Return Fine-tuned Model and Saved Evaluation Plots

3.4. Model Architecture and Fine-Tuning

The model was trained using RoBERTa-Large, which is made up of 24 encoder layers, 1,024 dimensions, 16
attention heads, and about 355 million parameters. In order to perform binary sequence classification, a
classification layer with num_labels=2 was included in the model [9].

The use of multi-head self-attention allows the model to recognize bidirectional relationships between tokens,
which are critical in recognizing ideological framing that goes beyond simple lexical framing. Early stopping was
applied during fine-tuning of the transformer in order to prevent overfitting to the training data [25].

3.5. Evaluation Metrics

For the evaluation of classification results, the following metrics are used which are based on the elements of the
confusion matrix, including TP, TN, FP, and FN. Accuracy is computed by [17]:

TP+TN
Accuracy = TP+TN+FP+FN )
Precision and recall for the Biased Framing class are given by:
- TP
Precision = TPLFP (®)
TP
Recall = TPIFN )
The F1-score is the harmonic mean of precision and recall:
PrecisionxRecall
F1=2X—"""7-—7— (10)
Precision+Recall

The macro-averaging procedure requires calculating an average for each class label, including both Objective and
Biased Framing, which guarantees that no individual class will be weighted more heavily than others. The ROC
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curve is used to evaluate classifier performance without using any specific decision threshold, and its calculation
involves varying the threshold used and drawing the TPR versus FPR:
P FP

TPR = —%_ FPR =
TP+FN FP+TN

(1

The Area Under the Curve (AUC) for the ROC curve represents threshold independent discriminative ability for all
the threshold levels on the curve. All other measures mentioned in Section 4 have been calculated using the
threshold value of 0.5 unless otherwise mentioned. The confusion matrix, precision, recall, and the F1 measure,
together with the AUC, serve to justify the use of controlled upsampling only to the training data as a valid technique
to obtain threshold-independent evaluation metric [29].

4. Results and Empirical Evaluation

The following is an analysis in numbers of the performance of RoBERTa-Large model after being trained on the
balanced geopolitical dataset with a decision threshold of 0.5.

4.1. Confusion Matrix and Error Distribution

The held-out validation dataset includes 8,740 samples obtained via stratification and retains the following
empirical distribution: 4,384 Objective Framing (50.16%) and 4,356 Biased Framing (49.84%). To avoid data
leakage and ensure the integrity of real-world evaluation, the process of algorithmic resampling was limited only to
the training subset, leading to balanced training dataset of 43,698 samples.

The classification performance of the fine-tuned RoBERTa-Large model, along with the benchmark classifiers, on the
validation dataset is shown in Figure 4. According to the results in Figure 4(a), the RoBERTa-Large classifier shows
high diagonal dominance with 4,184 True Negatives (TN) and 3,776 True Positives (TP) and 200 False Positives
(FP) and 580 False Negatives (FN). For the purposes of comparative benchmarking, the respective error
distributions for ALBERT-base and DistilBERT baselines are illustrated in Figure 4(b) and Figure 4(c).

According to the error analysis of the proposed classifier, the number of False Positives (n = 200) is considerably
lower than the number of False Negatives (n = 580), which provides high precision (94.97%) and specificity
(95.44%). From the algorithmic and ethical points of view, the classifier shows conservatism because it prefers to
minimize incorrect labeling of neutral news as ideological rather than to maximize recall (86.69%). It is important
to avoid false accusations of bias in the case of media monitoring and journalistic NLP tasks.

Figure 4. Confusion matrices of the fine-tuned RoBERTa-Large classifier and comparison baselines evaluated on the
held-out stratified validation dataset (N = 8,740): (a) RoBERTa-Large, (b) ALBERT-base baseline, and (c)
DistilBERT baseline. Rows stand for the ground truth labels, and columns are predictions of the model.
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Fig 4 - Confusion Matrices of the Fine-Tuned RoBERTa-Large Classifier and Comparison Baselines. Panel (a)
shows RoBERTa-Large; panel (b) shows the ALBERT-base baseline; panel (c) shows the DistilBERT baseline.
All three models were evaluated on the identical stratified validation set (n = 8,740).

4.2.Classification Metrics

Class-wise statistics such as Precision, Recall, F1 Score, and Support are shown along with their Macro-averaged
equivalents and Overall Accuracy calculated on the holdout validation set, as seen in Table 2.

Table 2 - Classification Performance Metrics of the Proposed RoBERTa-Large Model on the Validation Set

(n=8,740)
Target Class Precision Recall F1-Score Support
Objective Framing 87.82% 95.44% 91.50% 4,384
Biased Framing 94.97% 86.69% 90.63% 4,356
Macro Average 91.40% 91.06% 91.07% 8,740
Overall Accuracy — — 91.08% 8,740

Confidence intervals (CIs) at 95% significance level have been calculated for key performance indicators on the
validation dataset (N = 8,740). Applying the Wilson score interval formula, the 95% CI for validation accuracy of
91.08% is found to be (90.46%, 91.66%), which demonstrates that the high performance estimate is reliable and not
affected by any sampling variability. The 95% CI for ROC-AUC score of 0.9641 based on standard error estimation
through the Hanley-McNeil approximation is found to be (0.9601, 0.9681) which indicates robust discriminative
capacity of the architecture across different classification thresholds.

Two other baseline transformer architectures ALBERT base and DistilBERT have been fine-tuned under identical
experimental conditions (balanced training corpus, stratified validation split, hyperparameters schedule and fixed
random seed) to rigorously validate the superiority of the suggested RoBERTa-Large architecture. RoOBERTa-Large
architecture achieved accuracy of 91.08% which is better than the corresponding accuracy of ALBERT base

(90.27%) and DistilBERT (86.53%).

Number of Instances
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Pairwise McNemar’s tests have been performed for the pairs of paired per instance validation predictions:

RoBERTa-Large vs. ALBERT base: The difference in performance of the two architectures is statistically significant
(x* = 5.68, p = 0.017) which confirms the superiority of the RoOBERTa-Large architecture and parameter efficiency

of the ALBERT base architecture.

RoBERTa-Large vs. DistilBERT: The difference between the two architectures shows a large and statistically
significant (x* = 155.42, p < 0.0001) advantage of the RoBERTa-Large model.

ALBERT base vs. DistilBERT: Pairwise comparison has revealed that ALBERT base is superior to DistilBERT with a
large statistical difference (x* = 104.50, p < 0.0001).

Table 3 - McNemar's Test Results RoBERTa-Large vs. ALBERT-base and DistilBERT

Model Accuracy Params vs. RoOBERTa-Large (¢ p)
RoBERTa-Large 91.08% 355M —
ALBERT-base 90.27% ~12M x?=5.68,p=0.017
DistilBERT 86.53% 66M x*=155.42,p < 0.0001

4.3. ROC Analysis and Threshold-Independent Performance

In order to evaluate the performance of the classifier regardless of the fixed threshold, the ROC curve was created
using different values for the threshold. This process led to the generation of the ROC curve shown below in Figure
5, with an area under the curve (AUC) of 0.9641.

Receiver Operating Characteristic (ROC) Curve
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Fig 5- ROC Curve and AUC score for the fine-tuned RoBERTa-Large model on geopolitical bias classification.

Figure 5. Receiver Operating Characteristic (ROC) curve for fine-tuned RoBERTa-Large model on validation dataset.
In the figure, one can see that the area under the curve (AUC) value achieved is 0.9641 and it suggests that this
model has excellent discriminatory capabilities between the two classes of Biased and Objective Framing at any
decision threshold level. The dashed line in the plot represents a random classifier (AUC = 0.50).
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A model with an AUC of 0.9641 indicates that the fine-tuned RoBERTa-Large model has excellent discriminatory
capabilities on the entire range of decision thresholds to classify the two ideologies, which means that the fine-tuned
model effectively distinguishes biased vs. objective ideological framing in short-form geopolitics news text. The ROC
curve starts to rise rapidly after a false positive rate of less than 0.10 where it reaches above 0.90 of true positives,
meaning high sensitivity with low false alarms.This AUC value along with the F1-score of 91.11% indicates the
effectiveness of using controlled upsampling only on the training dataset.

5. Discussion and Model Insights
5.1. Error Analysis and Linguistic Driving Forces

The empirical findings confirm that the combination of controlled up-sampling of the training set and finetuning of
RoBERTa-Large model's encoder successfully eliminates majority class attractiveness for the problem of classifying
geopolitical framing. While previous literature highlights the inherent difficulty in detecting ideological framing in
concise political news pieces due to subtle rhetoric, the suggested approach achieves macro-averaged F1-score of
0.9107, which testifies to the good discriminatory capabilities.

A deeper analysis of classification errors committed on the validation dataset shows specific linguistic patterns of
model mistakes:

e False Positives (FP = 200): Neutral texts are classified as Biased when neutral factual stories about severe
geopolitical events use emotively charged lexical items such as “crisis,” “conflict,” or “casualties.” Self attention
layers correlate these high-arousal linguistic features with ideological framing since there is a high empirical
co-occurrence of them in political media discourse.

e False Negatives (FN = 580): Instances of Biased news are classified as Objective because of covert framing
techniques - such as agenda-setting, fact omission, and subtle syntactic framing as opposed to open framing.
The fact that these news keep the formal neutral style means that contextual embeddings do not have
sufficient information for detecting ideological framing without extralinguistic data.

5.2. Decision Boundaries and Practical Application Choices

From the practical standpoint, the applied classifier relies on conservative decision boundaries, meaning an
intentional compromise in order to reduce false positive predictions (giving 94.97% precision). In the field of
automated media auditing and journalistic monitoring, this property is favorable since the downstream risks related
to the misclassification of neutral reporting as biased are significantly higher than the risks of failing to detect
borderline framing cases. In other use-cases requiring complete coverage, the decision threshold can be lowered to
increase the recall.

5.3. Insights from Comparative Baselines and Architectures
Comparative tests against baselines provide actionable insights into deploying the model:

e Performance versus Efficiency (RoBERTa-Large and ALBERT-base): The small but significant advantage of
RoBERTa-Large over ALBERT-base (p = 0.017) implies that a considerable part of framing is conveyed by
efficient models. ALBERT-base becomes a particularly promising tradeoff between accuracy and efficiency in
edge computing and resource-constrained production environments.

e Limits to Distillation (RoBERTa-Large and DistilBERT): Given the pronounced difference in performance
between RoBERTa-Large and DistilBERT (p < 0.0001), one may conclude that 6-layer distillation is overly
aggressive when it comes to pruning out high-level contexts essential for detecting ideology. Even though
DistilBERT guarantees lower latency, its higher error rates make it less suitable for geopolitical applications.

6. Conclusion

The challenge of the automated detection of ideologically framed content in geopolitical media is still critically
relevant and extremely difficult in terms of natural language processing (NLP). In order to tackle these issues, this
research has introduced a stable supervised classification model based on a specially designed data preprocessing
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technique combined with fine-tuning of the RoBERTa-Large model trained on 30,000 news articles belonging to the
"World" category of the AG News collection.The implementation of stratified sampling in conjunction with targeted
upsampling of the minority class produced a balanced training dataset including 43,698 samples, which successfully
addresses the problem of majority-class attraction.In the test phase, the suggested classifier showed an accuracy of
91.08% (95% CI: [90.46%, 91.66%]), macro-averaged F1-score of 0.9107, precision of 94.97%, recall of 86.69%, and
AUC of 0.9641 (95% CI: [0.9601, 0.9681]) on the validation dataset (N = 8,740). The pairwise McNemar tests of
statistical significance in comparison with fine-tuned baselines based on independently fine-tuned transformers
showed the superiority of RoBERTa-Large in comparison with ALBERT-base (x* = 5.68, p = 0.017) and DistilBERT
(* = 155.42, p < 0.0001). These empirical and statistical findings demonstrate that coupling controlled resampling
with large-scale pre-trained representations provides a statistically validated, highly effective framework for
automated bias detection in geopolitical discourse.

7. Limitations and Future Work

This study recognizes certain methodological limitations which set forth specific areas for future research. Firstly,
the approach is limited to one English-speaking Western corpus (AG News). Generalization beyond this scope would
mean applying the framework to multilingual corpora using cross-lingual language models like XLM-RoBERTa.
Secondly, the definition of framing was implemented as a binary task, thus ignoring other aspects of bias in media
such as spin and gatekeeping; further research is needed in order to create hierarchical classifications of framing.
Thirdly, the dataset used was automatically labeled without independent multi-annotator validation; it is therefore
impossible to calculate inter-annotator agreement metrics like Cohen’s Kappa; human-in-the-loop annotation by
experts is one of the ways to validate the results. Finally, though the validation was performed on a balanced
dataset, future research should evaluate model robustness on natural imbalanced datasets at different random
seeds.
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