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ABSTRACT 
The objective of this study is to construct a time 

series forecasting framework that incorporates textual 

features. By leveraging text mining techniques, we extract 

thematic and sentiment information from a vast array of 

news headlines related to the future. These text-derived 

features are then utilized as exogenous variables for 

prediction purposes. This paper addresses two critical 

questions: why headlines over full articles and why futures 

news over gold news. News headlines are considered 

summaries of the full articles, encapsulating most of the 

essential information. Additionally, our approach aligns with 

the work of Li et al. [1,2,3,4,5] which opted for news headlines 

to extract topics and sentiment information. The choice of 

futures news over gold news is justified by the scarcity of 

crude oil news and the established complex correlations 

between futures prices such as gold, natural gas, and crude 

oil. Research by Sujit & Kumar (2011) suggests that gold 

price fluctuations can impact the WTI index, and the 

dependence of different countries on crude oil can influence 

their currency exchange rates, thereby affecting the 

purchasing power of gold. Villar & Joutz (2006) indicate that 

a 20% temporary shock to WTI has a 5% contemporaneous 

impact on natural gas prices.[6,7,8,9] 

We construct a daily topic strength index by 

following the SeaMNF approach, which allows us to calculate 

the probability of each headline belonging to each topic. The 

optimal number of topics is selected based on Pointwise 

Mutual Information (PMI) scores. Given the vast number of 

news articles published daily by media outlets, we compute 

the average weight of news as the topic strength for the day. 

The topic strength index for day t is defined as the sum of the 

weights of the first topic across all news articles published on 

that day.[10,11,12,13,14,15] 
 
Keywords-- PSO-SVR Hybrid Model, Machine Learning, 

Uncertainty Sentiment, Empirical Asset Pricing 

 

 

 

 

I. INTRODUCTION 
 

Considering the decay effect of indices, we build 

a daily sentiment strength index. The rapid development of 

social media has led to an increase in the channels through 

which people publish and read messages, reflecting 

various emotions and attitudes. Sentiment analysis, a key 

text mining technology, uses computational linguistics to 

identify, extract, and quantify emotional information in 
texts. The BERT [18,19,20,21,22,23,24]framework, with 

its large multi-layer transformer architecture, is practical 

for calculating the sentiment polarity of news texts, 

providing a probability score between 0 and 1, where 

lower scores indicate more negative sentiment and higher 

scores indicate more positive sentiment. The daily 

sentiment strength is obtained by averaging the sentiment 

scores of all news headlines for the day. 

The SeaMNF model, an improvement over the 

traditional LDA model, is adept at handling the sparsity, 

noise, and ambiguity of short texts. It uses techniques such 
as skip-gram and negative sampling to capture word-

context relationships within a small window, overcoming 

data sparsity issues. Experiments with Tag.News, 

Yahoo.Answers, and other short text datasets have shown 

superior performance compared to LDA 

models.[25,26,27,28,29,30,31] The SeaMNF model seeks 

to find matrices W and H such that the product WH 

approximates the original matrix A with minimal error, 

considering L1 & L2 regularization parameters and the 

proportion of L1 regularization in the total regularization 

terms. 
Our experimental steps include importing news 

data from investing.com, creating a vocabulary, and using 

SeaMNF to find matrices W and H that minimize the error 

between the product WH and the original matrix A. We 

evaluate the model's performance using scores, setting k 

from 2 to 10, and find that SeaMNF outperforms LDA, 

with the highest value when k equals 4, indicating the best 

performance with four topics. As the number of topics 

increases, LDA's performance declines. 
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II. PRELIMINARY AND ALGORITHM 

PROCESS 
 

2.1 LDA 

Latent Dirichlet Allocation (LDA) is a 

groundbreaking generative probabilistic model that has 

revolutionized the field of natural language processing and 

machine learning. This chapter provides an in-depth 

exploration of LDA, its theoretical foundations, 

applications, and implications for text mining and data 

analysis. Topic modeling is a type of unsupervised 
machine learning that involves the discovery of abstract 

topics within a large volume of text data. [32,33,34,35]It is 

particularly useful for understanding the themes that 

permeate through large document collections, such as 

digital libraries, news archives, and online discussion 

forums. The introduction section sets the stage by 

discussing the importance of topic modeling and its 

applications in various fields. 

2.2 SeaMNF  

SeaMNF stands for Short-text topic modeling via 

Matrix Nuclear Norm minimization. It is designed to 

capture the underlying themes within a corpus of short 

texts by leveraging a non-negative matrix factorization 

(NMF) approach. The model operates by factorizing the 

term-document matrix into two lower-dimensional 

matrices that represent the topics and their respective 

weights within the documents. One of the key innovations 

of SeaMNF is its ability to handle the sparsity and 

ambiguity inherent in short texts.[36,37,38,39] It achieves 

this through a series of linguistic and statistical techniques, 

including: 
Skip-gram Modeling: This technique helps in 

understanding the context of words by considering the 

surrounding words in a given window, thus providing a 

more comprehensive view of the text's semantics. 

Negative Sampling: To improve the robustness of the 

model, negative sampling is used to contrast the actual 

word occurrences with a random selection of words that 

are less likely to appear in the context, enhancing the 

model's ability to distinguish between relevant and 

irrelevant terms. 

Matrix Nuclear Norm Minimization: This approach 

encourages a low-rank approximation of the original 
matrix, which helps in discovering the most prominent 

topics within the data. 

 

 
 

Figure 1 

 

III. SIMULATION EXPERIENCE 
 

The objective of this experiment is to construct a 

comprehensive vocabulary from a dataset of news 

headlines, which will be utilized for subsequent text 

mining tasks, specifically comparing the performance of 

SeaMNF and LDA in topic modeling. 

 

Based on the experimental results and analysis, it has been 

concluded that the SeaMNF model outperforms LDA, 

particularly in the context of extracting topics from news 

headlines. The decision to forgo the use of LDA in 
subsequent experiments is supported by the following key 

findings:
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Figure 2 
 

SeaMNF demonstrated higher coherence scores 

compared to LDA across various numbers of topics, 

indicating that it better captures the underlying thematic 

structures in the dataset. This is evident from the 

comparative analysis depicted in Figure 2 where 

SeaMNF's values are consistently higher and more stable 

than those of LDA.The optimal number of topics for the 

SeaMNF model was determined to be four, as indicated by 

the highest coherence score at this setting. This is further 

validated by the distinct and meaningful themes extracted, 

which align with the commodities of interest: crude oil, 

gold, natural gas, and new energy sources.[40,41,42,43] 

The selection of the top 10 keywords from each of the four 

topics by SeaMNF confirms the model's ability to identify 

distinct themes within the textual data. The bolded themes 

underscore the interconnectedness of commodities, 

reflecting the complex relationships within the market.

 

fp = open(investingnew, 'r') 
fout = open(args.corpus_file, 'w') 

for line in fp: 

    arr = re.split('\s', line[:-1]) 

    arr = [str(vocab2id[wd]) for wd in arr if wd in vocab2id] 

    sen = ' '.join(arr) 

    fout.write(sen+'\n') 

 

# create vocabulary 

print('create vocab') 

vocab = {} 

fp = open(args.text_file, 'r') 
for line in fp: 

    arr = re.split('\s', line[:-1]) 

    for wd in arr: 

        try: 

            vocab[wd] += 1 

        except: 

            vocab[wd] = 1 

fp.close() 

 

-5

-4

-3

-2

-1

0

1

2

1 2 3 4 5 6 7 8 9 10

P
M

I

topicn

seaMNF vs LDA

seaMNF LDA



International Journal of Engineering and Management Research                           Peer Reviewed & Refereed Journal 
e-ISSN: 2250-0758 | p-ISSN: 2394-6962                                                               Volume-14, Issue-5 (October 2024) 

https://ijemr.vandanapublications.com                                                          https://doi.org/10.5281/zenodo.14061466 

 

 79 This work is licensed under Creative Commons Attribution 4.0 International License. 

 

 
 

With the optimal number of topics established, 

the SeaMNF model was utilized to generate a 4H matrix 

representing the distribution of the four most relevant 

topics across the dataset. The conversion of the H matrix 

into a probability distribution, as shown in the code 

snippet, allows for a more nuanced understanding of the 

prevalence of each topic within the dataset.

 

 rmse =
√1
𝑛
∑ 

𝑛

𝑖=1

(𝑦̂𝑖 − 𝑦𝑖)
2

 mae =
1

𝑛
∑ 

𝑛

𝑖=1

|𝑦̂𝑖 − 𝑦𝑖|.

 mape =
100%

𝑛
∑ 

𝑛

𝑖=1

|
𝑦̂𝑖 − 𝑦𝑖
𝑦𝑖

|

 

 

IV.  CONCLUSIONS 
 

The conclusions drawn from this study signify a 

substantial advancement in the application of text mining 

techniques for time series forecasting, particularly within 

the commodities market. The integration of textual 

features, derived from news headlines, has proven to be a 

pivotal asset in enhancing the predictive accuracy of 

models. This research has successfully 

[44,45,46]constructed a time series forecasting framework 

that leverages the thematic and sentiment information 

extracted from news headlines to forecast future market 

trends. 

The experimental results have conclusively 

demonstrated the superiority of the SeaMNF model over 

the traditional LDA in the context of short text data, such 
as news headlines. SeaMNF's ability to handle sparsity, 

noise, and ambiguity, coupled with its skip-gram modeling 

and negative sampling techniques, allows for more 

accurate and stable topic extraction compared to LDA. 

This is evident in the higher coherence scores achieved by 
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SeaMNF, which are consistently higher and more stable 

across various numbers of topics. 

The determination of the optimal number of 

topics (k=4) for the SeaMNF model has been a critical 

finding of this study. This number not only corresponds to 

the highest coherence score but also aligns with the distinct 

and meaningful themes relevant to the commodities 

market, including crude oil, gold, natural gas, and new 

energy sources. This finding underscores the SeaMNF 
model's effectiveness in capturing the thematic structures 

within the dataset. 

While this study has made significant strides in 

the application of text mining for time series forecasting, 

there are several avenues for future research. These include 

exploring the integration of real-time news data for intra-

day trading strategies,[47,48] expanding the dataset to 

include a broader range of commodities and financial 

instruments, and investigating the potential of deep 

learning techniques to further enhance topic modeling and 

sentiment analysis. 

In conclusion, this research has successfully 
demonstrated the potential of text-derived features in 

enhancing time series forecasting models. The SeaMNF 

model's superior performance in extracting meaningful 

topics from news headlines, coupled with the construction 

of daily indices for topic and sentiment strength, positions 

this study at the forefront of financial text analytics. The 

implications of these findings for empirical asset pricing 

are profound, offering a new dimension for understanding 

and predicting market movements. 
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