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Abstract: This study aims to conduct a comparative analysis of the metaphorical frames of the 
Covid-19 reports in the pandemic and the post-pandemic eras.This study adopts Python3.7 software to 
retrieve the relevant data of the official website of People’s Daily, and uses TF-IDF algorithm to 
segment the text. We find that war metaphor and architecture metaphor are the most frequently used 
metaphors in People’s Daily in the pandemic era and the post-pandemic era respectively. The word 
frequency of these two metaphors has a positive relationship with the word frequency of epidemic 
words during the pandemic era, while it has a significant negative relationship in the post-pandemic 
era. After that, we make a further analysis of the total trend of monthly word ratio of various metaphors, 
and find that architecture metaphor shows a significant upward trend in the post-pandemic era. 
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1. Introduction 

At present, the Critical Metaphor Analysis (CMA) theory at home and abroad is mostly applied to 
political texts, but it rarely involves the analysis of health reports. The difference is that foreign studies 
of CMA also study economic news and legal discourse1. In addition, there are multimodal critical 
metaphor studies on Characters2 and magazine cover3, which show the diversification of research 
objects; while studies on other genres and multimodal critical metaphor are relatively rare in China. 
From the perspective of languages in the corpus, studies on other languages (such as Spanish) have 
appeared abroad. However, at present, most of the corpus selected for critical metaphor studies in 
China are English texts, while the research on Chinese texts is relatively insufficient 4. In view of this, 
this paper has made innovations in the selection of materials, selecting health reports to expand the 
diversity of text types in critical metaphor analysis, and selecting Chinese texts to make up for the 
deficiency of single English text research. 

In early 2020, the global outbreak of New Coronavirus not only threatened the physical and mental 
health of the public, but also disrupted social order. Facing the complex epidemic situation, the media 
in various countries have played an important role in timely transmitting epidemic information to the 
public, strengthening prevention and control propaganda and guiding public opinion through discourse 
strategies. As the largest newspaper in China and one of the top ten most authoritative newspapers in 
the world by UNESCO, People’s Daily has a far-reaching influence.Therefore, taking the epidemic 
reports of People’s Daily as the corpus and CMA as the framework, this paper collected 13,655 reports 
on COVID-19 from January 1, 2020 to May 30, 2021, and then divided them into two news corpora, 
namely, the pandemic era and the post-pandemic era. In order to ensure the objectivity of the research, 
this paper is based on TF-IDF algorithm and Python language, and carries out manual screening to 
identify conceptual metaphors and extract data. This paper attempts to answer the following questions: 

1) What are the main metaphors used in the news discourse of People’s Daily in the COVID-19 
pandemic and post-pandemic era? 

2) What changes have taken place in metaphor in the two eras, and what are the reasons for this 
change? 
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2. Literature Review 

Metaphor is defined in Longman Dictionary of Contemporary English as “a way of describing 
something by referring to it as something different and suggesting that it has similar qualities to that 
thing”. Starting from Aristotle’s “substitution theory of metaphor ” 5, the development of metaphor has 
experienced the “interaction theory” put forward by Richards6 and the conceptual metaphor theory put 
forward by Lakoff &Johnson7,8. In the early 1980s, Lakoff and Johnson first put forward the conceptual 
metaphor theory, that is, metaphor is language use based on the cross-domain mapping of context and 
conceptual system 7. They believe that metaphor is not only a rhetorical device, but also a common way 
of thinking and a basic cognitive tool. Metaphor is essentially a conceptual structure rather than a 
language structure. The working mechanism of metaphor, that is, the formation of metaphorical 
meaning is based on the similarity between source domain and target domain. In fact, the cross-domain 
mapping between these two domains is a process of understanding metaphorical meaning.  

Critical Discourse Analysis (CDA) was first proposed by Fowler9, which aims to reveal the 
relationship between ideology and discourse through language forms, and how they originate from and 
serve the social structure and power relations 10. CDA is mainly based on the Framing Theory proposed 
by Lakoff 11, that is, frames can be classified into surface frames and deep frames, the psychological 
structure activated by words is the surface frame, while the values activated by the surface frame are 
the deep frame, which influences human reasoning and action12. 

In view of this, Charteris-Black put forward the theory of CMA in 2004 by combining CDA, 
pragmatics, cognitive linguistics, database linguistics and corpus analysis, aiming at “revealing the 
intention and attitude of language users” through metaphor analysis. Among them, CDA mainly 
discusses the relationship between metaphor and social background, and reveals the social ideology 
embodied in metaphor in a specific environment; pragmatics mainly discusses the function of metaphor; 
database linguistics shows the advantage of dealing with a large amount of data; cognitive linguistics 
mainly analyzes the mapping of metaphor from the perspective of cognition. On this basis, 
Charteris-Black further proposed three steps of CMA, namely metaphor recognition, metaphor 
interpretation and metaphor explanation13, thus making CMA more scientific. It can be seen that CMA 
is a pioneering metaphor analysis method, and its main purpose is to use various methods to analyze 
metaphor and reveal the ideology, attitude and belief implied in metaphor 14. 

Recent years, with the development of cognitive linguistics, scholars pay more and more attention 
to the study of metaphor. Shu Dingfang pointed out that “metaphor is not only a linguistic phenomenon, 
but also a tool for human beings to perceive and form concepts when they understand the world around 
them.”15. According to Hu Zhuanglin, metaphor is a comparison between two related factors, which 
“allows people to communicate in a holistic way, let people perceive the overall relationship between 
symbols through the stimulation of tension emotions, and provide the exact meaning to these dynamic 
relationships instead of the symbols themselves”16. 

3. Research Methods and Findings  

3.1 Research Methods 

According to the CMA model, combining quantitative and qualitative methods, this paper uses 
Python3.7 software to retrieve the relevant data of official website, People’s Daily, with “Covid-19”, 
“Covid-19 epidemic” and “Novel Coronavirus” as keywords. The date is set from January 1, 2020 to 
May 30, 2021. The retrieved 13,655 news items are used as the corpus samples for metaphorical 
analysis of COVID-19 epidemic. Referring to the five stages divided by www.Chinanews.com, this 
paper divides the Covid-19 epidemic into two eras, namely, the pandemic era and the post-pandemic 
era, so as to compare the metaphorical changes in the texts of the two eras. Among them, there are 
4,516 reports in the pandemic era (from January 1 to April 28, 2020) and 9,139 reports in the 
post-pandemic era (from April 29, 2020 to May 30, 2021). 

For text processing, this paper uses TF-IDF algorithm to segment the text and eliminate some 
redundant words. TF-IDF algorithm can evaluate the importance of a phrase to a file set or a file in a 
corpus. The importance of words increases in proportion to the number of times they appear in the file, 
but decreases in inverse proportion to the frequency they appear in the corpus. Various forms of 
TF-IDF weighting are often used by search engines as a measure or rating of the correlation between 
files and user queries. The expression is as follows: 

TFi,j =
ni,j

∑ nk,jk
                                   (1) 
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𝑛𝑛𝑖𝑖,𝑗𝑗 indicates the frequency of a word in the text, while ∑ 𝑛𝑛𝑘𝑘,𝑗𝑗𝑘𝑘  represents the total vocabulary of 
all texts. 

IDF = log2
|D|

|ω∈d|
                                 (2) 

In the above formula, |𝐷𝐷|indicates the number of all news inquired and|𝜔𝜔 ∈ 𝑑𝑑|represents the 
number of concerned words in the document. Finally, multiplying the word frequency by the inverse 
document frequency is the importance of the concerned words: 

TF − IDF = TFi,j × IDF                             (3) 

The above formula mainly indicates the frequency of a word in the text, that is, the higher the 
TF-IDF value, the more important the word is in the document. 

Based on the text results processed by TF-IDF algorithm, this paper makes metaphor recognition, 
metaphor interpretation and metaphor explanation in People’s Daily. 1.Metaphor recognition: firstly, 
this paper uses Python 3.7 (Jieba database) to segment the corpus, and it is found that there are 
2,124,312 grouped words in the pandemic era and 7,030,706 grouped words in the post-pandemic era. 
Then, according to the definition of metaphor, this paper determines whether there is tension between 
the source domain and the target domain to determine the candidate metaphors, classifies the candidate 
metaphors with metaphorical meanings as metaphorical keywords, and extracts these metaphorical 
keywords with the analysis algorithm of Jieba database. After that, these metaphorical keywords are 
brought into the original text for screening and judging whether the meanings of these metaphorical 
keywords in the context have metaphorical meanings, and the keywords that do not have metaphorical 
meanings are eliminated. 2. Metaphor interpretation: in order to better analyze the use of various 
conceptual metaphors in the corpus, we refer to the concept of “resonance value”, that is, a 
measurement standard of metaphor productivity. The calculation formula is as follows:𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑛𝑛𝑟𝑟𝑛𝑛𝑟𝑟𝑟𝑟 =
∑ 𝑡𝑡𝑡𝑡𝑡𝑡𝑟𝑟 × ∑ 𝑡𝑡𝑟𝑟𝑡𝑡𝑟𝑟𝑛𝑛. Metaphor interpretation is to further classify metaphors according to different 
source domains based on the resonance value of each metaphor obtained from the above formula. 3. 
Metaphor explanation, that is, according to the classification of metaphors in the text, combined with 
pragmatic environment, historical background and other factors to explain them. 

3.2 Findings 

Based on the above processing results, this paper uses Python to search the daily epidemic news to 
further count the word ratio (‰) of various metaphors. Table 1 shows the descriptive statistics of the 
word ratio of various metaphors. 

Table 1: Descriptive statistics of the word ratio (‰) of various metaphors 

 War  
Metaphor 

Architecture  
Metaphor  

Journey  
Metaphor 

Machine  
Metaphor 

Examination 
Metaphor 

Up-down 
Metaphor 

count 13655 13655 13655 13655 13655 13655 
mean 9.807 11.742 3.104 3.699 0.489 3.257 
std 14.222 12.689 4.070 5.171 2.014 4.940 
min 0.000 0.000 0.000 0.000 0.000 0.000 
25% 1.206 2.375 0.000 0.000 0.000 0.000 
50% 6.064 8.197 1.859 1.890 0.000 1.401 
75% 13.423 17.241 4.867 5.624 0.000 4.854 
max 300.000 116.173 38.462 71.429 69.951 65.934 
From the mean value, the mean values of war, architecture, journey, machine, examination and 

up-down metaphors in Table 1 are 9.80, 11.74, 3.10, 3.7, 0.49 and 3.26 respectively. We find that the 
mean value of architecture metaphor is the highest, followed by war metaphor, while examination 
metaphor is the lowest. From the max value, war metaphor is the highest, and the difference between 
the maximum and minimum value of its word ratio is as high as 300, which shows that its word ratio in 
various news fluctuates greatly. This may be related to the fact that the media will pay more attention to 
mobilization when the epidemic situation is serious, which leads to a significant increase in keywords 
of war metaphor. However, the examination metaphor has less word frequency, and it has no word 
frequency in the min, 25%, 50% and 75% quantiles, and the machine metaphor, up-down metaphor and 
journey metaphor have also no word frequency in the min and 25% quantiles. From the result, this 
paper concludes that war metaphor and architecture metaphor have great influence on epidemic 
reporting.  

In order to further explore whether there are strong correlation between the above-mentioned 
metaphors, this paper makes a Pearson correlation analysis of the word ratio of these metaphors, and 
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the results are shown in Table 2. 

Table 2: Correlation analysis of various metaphors 

Metaphor 
category 

War Architecture Journey Machine Examination Up-down 

War  1.000 0.038 0.108 -0.003 0.043 -0.071 
Architecture  0.038 1.000 0.252 0.308 0.029 0.183 
Journey  0.108 0.252 1.000 0.255 0.045 0.129 
Machine -0.003 0.308 0.255 1.000 -0.012 0.127 
Examination  0.043 0.029 0.045 -0.012 1.000 0.028 
Up-down  -0.071 0.183 0.129 0.127 0.028 1.000 

As can be seen from Table 2, architecture metaphor and machine metaphor have the highest 
correlation, with a correlation of 0.308 but no more than 0.5, while other metaphors have low 
correlation, among which machine metaphor, up-down metaphor and war metaphor are negatively 
correlated, thus showing that there is no strong correlation among these metaphors.  

All kinds of metaphors play their respective roles in epidemic reporting, but what is the relationship 
between various metaphorical words and epidemic words? For further exploration, this paper will 
conduct modeling analysis. In this paper, OLS regression is carried out on the word ratio of epidemic 
words and various metaphors, and seven models of metaphors and epidemic words are established. The 
models are as follows and their regression results are shown in Table 3. 

Covid = αi + βiXi + εi                             (4) 

Covid represents the word ratio of epidemic words, 𝛽𝛽𝑖𝑖is the estimated parameter of each model, 
and 𝑋𝑋𝑖𝑖 is the word ratio of various metaphorical words. 

Table 3: OLS regression between metaphor and epidemic words 

 (1) (2) (3) (4) (5) (6) (7) 
War metaphor 0.434***      0.450*** 
 (46.664)      (50.548) 
Architecture 
metaphor 

 -0.327**
* 

    -0.275**
* 

  (-30.029)     (-25.731) 
Journey 
metaphor 

  -0.494**
* 

   -0.338**
* 

   (-14.196)    (-10.317) 
Machine 
metaphor 

   -0.501**
* 

  -0.195**
* 

    (-18.413)   (-7.483) 
Examination 
metaphor 

    -0.365**
* 

 -0.410**
* 

     (-5.154)  (-6.569) 
Up-down 
metaphor 

     -0.532**
* 

-0.245**
* 

      (-18.683) (-9.421) 
Consts 12.259**

* 
20.356**
* 

18.051**
* 

18.374**
* 

16.697**
* 

18.253**
* 

18.096**
* 

 (76.229) (108.207) (101.425) (106.123) (113.933) (108.254) (84.425) 
R2 0.138 0.062 0.015 0.024 0.02 0.025 0.228 
Note: * * * means significant at 99%, * * means significant at 95%, and * means significant at 90% 

As can be seen from Table 3,the regression coefficients of word ratio of various metaphorical words 
and epidemic words are significant at the level of 99%, while only the model coefficients of war 
metaphor are significantly positive, which indicates that there is a positive influence between war 
metaphor and epidemic words, that is, the more war metaphor appears, the more epidemic words will 
follow. However, metaphors such as architecture, journey, machine, examination and up-down have a 
negative relationship with the occurrence frequency of epidemic words, that is, the more metaphorical 
words mentioned above, the less epidemic words will be. 

In view of the fact that this paper focuses on the changes of metaphors in pandemic and 
post-pandemic reports, and from the above descriptive statistical results, the mean values of word ratio 
of war and architecture metaphors are the highest, so the two metaphors have the greatest influence on 
epidemic reports. Therefore, this paper will focus on the analysis of the impact of the two metaphors in 
the pandemic and the post-pandemic reports. According to this, this paper constructs the Dummy 
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variables and Interaction, firstly, it constructs a dummy variable of Dummy1 with 0 and 1, that is, set it 
to 1 before April 28th, 2020, and 0 after this date. Similarly, this paper constructs a dummy variable of 
0 and 1 of Dummy2, that is, set it to 0 before April 28th, 2020, and 1 after this date. After that, we take 
Dummy1 and Dummy2 as Interactions with metaphors of war and architecture respectively, and obtain 
metaphorical variables of war and architecture in the pandemic and the post-pandemic eras. The results 
are as follows: 

𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝑑𝑑 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖(𝑋𝑋𝑖𝑖 ∗ 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑖𝑖) + 𝐶𝐶𝑟𝑟𝑛𝑛𝑡𝑡𝑟𝑟𝑟𝑟𝐶𝐶 𝑉𝑉𝑟𝑟𝑟𝑟𝑖𝑖 + 𝜀𝜀𝑖𝑖   (5) 

Covid represents the word ratio of epidemic words, 𝛽𝛽𝑖𝑖  is the estimated parameter of each 
model, 𝑋𝑋𝑖𝑖  is the word ratio of war metaphor and architecture metaphor,𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑖𝑖  is the dummy 
variable of the pandemic and post-pandemic eras. 

Table 4: Regression comparison results of war metaphor and architecture metaphor  

 (1) (2) (3) (4) (5) (6) (7) (8) 
War*pandemic 0.587***      0.554***   
 (62.577)      (60.785)   
War*post-pandemi
c 

 -0.245***
*  

     -0.134***  

  (-14.618)       (-7.905) 
Architecture*pande
mic 

  0.159***   0.125***     

   (9.171)   (7.957)     
Architecture*post-
pandemic 

   -0.416***   -0.351***    

    (-37.847)   (-32.589)    
War     0.438***  0.438***    
     (48.031)  (49.805)    
Architecture       -0.216***  -0.243***  
       (-20.877)  (-20.679) 
Journey     -0.479***  -0.292***  -0.171***  -0.102***  
     (-14.532)  (-9.033)  (-5.443)  (-2.843) 
Machine     -0.365***  -0.156***  -0.151***  -0.225***  
     (-14.173)  (-6.074)  (-5.999)  (-7.951)  
Examination     -0.448***  -0.412***  -0.362***  -0.268***  
     (-7.034)  (-6.692)  (-6.010)  (-3.946)  
Up-down     -0.349***  -0.250***  -0.276***  -0.374***  
     (-13.211)  (-9.753)  (-10.973)  (-13.241)  
Consts 13.544*** 17.682**

*  
15.953**
*  

19.924**
*  

15.970***  17.599***  18.410***  22.506***  

 (100.800) (108.947)  (102.948)  (122.425)  (75.326)  (86.282)  (91.306)  (102.746)  
R2 0.223 0.015  0.006  0.095  0.194  0.249  0.278  0.087  
Note: * * * means significant at 99%, * * means significant at 95%, and * means significant at 90% 

It can be seen from Table 4 that war metaphor in pandemic era is significantly positively related to 
epidemic category, that is, for every 0.587 unit of word ratio of war metaphor, the epidemic category 
will also increase by one unit. However, in the post-pandemic era, war metaphor has a significant 
negative correlation with epidemic category, which may be due to the obvious control of the epidemic, 
so the increase of war metaphor vocabulary will no longer lead to the increase of epidemic words. On 
the contrary, the increase of war metaphor vocabulary will reduce epidemic words, and the same 
situation also appears in architecture metaphor vocabulary. When we control the words of journey, 
machine, examination and up-down metaphors, the results are still stable. It can be seen that the word 
frequency of war metaphor and architecture metaphor has a positive relationship with the word 
frequency of epidemic category in the pandemic era, while they have a significant negative relationship 
in the post-pandemic era. On this basis, this paper makes a further analysis of the total trend of monthly 
word ratio of metaphors in pandemic and post-pandemic reports, and the results are shown in Figure 1. 

It can be seen from Figure 1 that journey metaphor, machine metaphor, examination metaphor and 
up-down metaphor account for less than 5 ‰. During the pandemic era, war metaphor decreased 
rapidly with the reduction of word ratio of words in epidemic reports, indicating that China had made 
remarkable achievements in fighting the epidemic, and its wartime state gradually eased. However, in 
the post-pandemic era, the word ratio of epidemic category and war metaphor showed a slow 
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downward trend, but the word ratio of war metaphor increased slightly, which may be related to the 
local outbreak of the epidemic. War metaphor can call on all people to fight against the epidemic 
together, indicating that China has not slackened its epidemic prevention and control. However, the 
word ratio of architecture metaphor has been fluctuating and rising, which is closely related to 
construction work. 

 
Figure 1: Monthly word ratio of metaphors 

4. Conclusion 

Under the CMA mode, this paper builds a corpus based on TF-IDF algorithm and Python3.7 
software, and makes a corresponding model analysis on the relationship between epidemic words and 
metaphors in People’s Daily. Through descriptive statistical analysis of the frequency of related 
metaphorical words in epidemic reports, this paper concludes that war metaphor and architecture 
metaphor account for a large proportion in epidemic reports, which means these two subjects are the 
most concern in China during the epidemic. According to the regression results of war metaphor and 
architecture metaphor in pandemic and post-pandemic reports, the word frequency of these two 
metaphors has a positive relationship with the word frequency of epidemic vocabulary during the 
pandemic era, while it has a significant negative relationship in the post-pandemic era. From the above 
results, it can be seen that in the pandemic era, the Chinese government focused on fighting the 
epidemic, while in the post-pandemic era, it turned to economic development. After that, this paper 
makes a further analysis of the total trend of monthly word ratio of various metaphors, and finds that 
architecture metaphor shows a significant upward trend in the post-pandemic era.  
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