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1. Introduction and background

There is a huge amount of financial information available to stakeholders, decision makers and investors today. A great portion of this information is in electronic form, available through the Internet. This information comes in different forms, both quantitative (numeric) and qualitative (textual). A company’s quarterly report is an example of such a source of information.

Quarterly reports are an important means for companies in communicating both past events and plans for the future to the readers, who primarily consist of investors and analysts. The study of the linguistic contents of quarterly reports has nevertheless been overlooked in favour of the study of the language of annual reports. 

The annual report is without doubt the most typical company report to receive attention from linguists. As a genre, annual reports resemble quarterly reports closely. They have a similar structure and similar conventions, they are read and produced by the same people within the same community. The basic functions of an annual report are similar to that of a quarterly report. What makes quarterly reports different from annual reports is first and foremost their short-term perspective.

Since the language of quarterly reports has not been studied, a literature review can only be based on the closest thing, the literature written about annual reports. Studies on the language of annual reports can be considered valid background material for studying the language of quarterly reports as well, since these two types of reports have a similar structure and similar communicative purposes. 

There is a broad body of literature on the language of annual reports, conducted both within linguistics and business communication studies. Some examples, particularly relevant to this article will be presented in this chapter. A common feature for the studies mentioned here is that they have only concentrated on one part of the reports, the chairman’s letter to the shareholders. As the method presented in this article is also suitable for longer texts, the texts of the complete reports have been analysed in this study.

Thomas (1997) has concentrated on the development of one company over four years, a period during which the company in question started to experience severe difficulties. During this time, the structure of the language used in the reports also changed. According to Thomas’ study, an increase in the use of passive constructions can be seen as the profits decrease. There is also an increase in verbs which present the actor (ie the company) as “being” rather than as “doing”. This indicates that the management are trying to present themselves as victims of unfortunate circumstances. This creates an impression of objectivity for the reader, as if the management were presenting just plain facts on recent events. On the other hand, when the company was making more profit, it presented itself as aggressive and forward-moving through the use of active voice and verbs with both an actor and a goal.

A similar opposition between the actions of the company and circumstances created by nonhuman agents has been noted by Kendall (1993) as well. Here the concept of drama is introduced as a key to the language in annual reports. Kendall has classified the words and phrases describing actors and objects in the drama into two groups, god terms and devil terms. Some examples of god terms are growth, increased sales and competitive position. These words represent concepts that are unquestionably good in the eyes of the company. Devil terms, on the other hand, are terms like losses, decline in sales and regulations.  Similar terminology is also used in the quarterly reports that constitute the material for this article.


2. Aims

In their study of annual reports Osborne et al. (2001) show that the text in annual reports reflects the strategic thinking of the management of a company, which in turn is associated with the financial performance of the company. In the study, different companies were clustered according to performance on one hand and according to themes in the financial report texts on the other. The conclusion was that these clusters were considered to converge.

The aim of this study is to establish whether there is a systematic link between the financial data and the accompanying textual data in quarterly reports. Primarily, our aim is to observe whether changes in the texts predict changes in the financial performance. In practice this is undertaken by observing whether changes in so-called collocational networks, which are a way of representing the linguistic conceptual structure of the texts of quarterly reports, are systematically reflected by changes in Self-organizing maps (SOM), which are a way of representing the multidimensional financial data contained in these quarterly reports. Our hypothesis is the following: when a company's external environment and internal performance potential change, this leads to a change in the strategic thinking, expectations and associated planning by the management of the company, which is reflected immediately in the text of the quarterly reports. This is reflected in turn with some time lag in the financial performance data, i.e. it takes time for the expectations and actions of the corporate management to materialize in the financial operational numbers.

This could be expected if one considers the nature of the quantitative and qualitative data in the quarterly reports. The financial performance figures can only represent development up to the exact moment of the quarterly report, whereas predictions and assessments about future developments and performance can be stated only in the text if anywhere.

In order to do this, we will compare the results of our analysis of the texts of the quarterly reports with the results of a study of quantitative (financial) information on telecommunications companies (Karlsson et al. 2001). The rest of the paper is structured as follows: in section three, the methodology and data are presented. In section four, we present the results, and in section five, the results are discussed. Finally, in section six, we present our conclusions.



3. Methods and material

Quarterly reports by telecommunications companies Nokia, Motorola and Ericsson from a period of two years, spanning from the first quarter in 2000 to the last quarter in 2001, were chosen as research material. In order to compare the textual and financial information in these reports, the texts were turned into collocational networks, displaying the central concepts and their relations in a text according to a method used by Magnusson (2002). The financial data of the reports were visualised using the self-organizing map i.e. SOM (Kohonen 1997; Back et al. 1998).


3.1 Collocational networks

In order to visualise the central concepts and their connections within a quarterly report, a method originally devised by Williams (1998) was applied in this article. The main concept in this method is a collocational network.  In his study, Williams uses the network as a way of exploring the language of science in order to create specialised dictionaries.  In this article the method was used for a different purpose, but with a similar question in mind: what are the central concepts in a quarterly report, and how are they linked to each other?

For the purposes of this study, a collocation was interpreted simply as “the occurrence of two or more words within a short space of each other in a text” following Sinclair (1991:170), a central work within corpus linguistics. It should be noted that the contents of each report were analysed separately. This means that pairs of words which are referred to as collocations in this study are patterns which occur within a single text, and therefore cannot be considered to be typical for English or even business English.

An important factor in this method is the concept of significant collocation. Significant collocation takes place when two or more words occur together more frequently than would be expected by coincidence. Following Williams (1998), significant collocation is measured using the Mutual Information or MI score. The MI score, an information theoretic concept introduced in linguistics by Church & Hanks (1990), compares the frequency of co-occurrence of node and collocate with the frequency of their occurrence independently of each other.

This approach gives us an opportunity to examine which concepts are emphasised by the company in a particular report. These concepts are reflected through the words that constitute the nodes of the network.  This approach also gives us a possibility to examine which concepts are most frequently linked to each other, by revealing which words regularly appear within a close proximity to each other.

It should be noted, however, that this method does not always bring out combinations of words that are perceived by speakers of the language to belong together as phrases or compound words, such as balance and sheet, unless they occur very frequently in the text. This should not be a problem, however, because this article looks at what is central in these particular texts. The aim is not to find collocations that are typical for business language in general.

Before the actual analysis could take place some preliminary measures had to be carried out. Quarterly reports usually consist of both text and tables. As the text was the object of this analysis, any tables which could easily be separated from the text were removed. Some minor tables were not removed, but this was compensated during the drawing of the networks by leaving out words such as adjusted, operational and non-operational which occurred in these tables.

During the drawing of the networks a number of other words with little relevance for the report as a whole were left out as well. Words left out were low-content words such as prepositions, articles, conjunctions, words referring to the time span of the report (quarter,  first, second etc.) as well as words referring to figures or currency. 

The initial stage of the analysis was the calculating of the Mutual Information (MI) score for all words occurring within a span of four words from each other. A maximum span of this size is recommended by Sinclair (1991:117) for studying collocations in English.

With text sizes of approximately 4000 words, an MI score of 2.00 was found to produce a network of a size suitable for this study. Lowering the score would have brought in words which occur together only occasionally, whereas a higher limit would have produced a network with only the most frequent combinations, leaving out many of the interesting changes which occur among the mid-frequency words. 


3.2 SOMs

Quantitative analysis of financial information is not a new concept, and many different tools have been used for this purpose. One possible application for this type of analysis is the self-organizing map. The self-organizing maps is an unsupervised neural network (Kohonen 1997; Back et al. 1998) that maps multidimensional data onto a two-dimensional topological map, and is commonly used for exploratory data mining. The map clusters data according to similarities, displaying the result as map of nodes separated by borders. Dark borders on the map represent great differences in the data, while light borders indicate similarities, thus forming clusters of data. For more information on the SOM readers are referred to Kohonen (1997), Kaski (1998) and Back et al. (1998).

The SOM has been used in a variety of economic and financial applications, for example, economic welfare and poverty distribution (Kaski and Kohonen 1996), economic environment analysis (Länsiluoto et al. 2001 and 2002), bankruptcy prediction (Back et al. 1995; Martín-del-Brío and Serrano-Cinca 1993; Serrano-Cinca 1996; Kiviluoto 1998), credit rating (Tan et al. 2002) and financial benchmarking (Back et al. 1998; Eklund et al. 2002; Karlsson et al. 2001). Back et al. (2001) and Kloptchenko et al. (2002) also explored the possibility of combing SOMs and text mining techniques in order to extract qualitative knowledge from annual / quarterly reports.

In this study, tthe financial data of the reports were visualised using the self-organizing map. A number of financial ratios were calculated, after which a SOM map was trained. The ratios included are: operating margin, return on equity, and return on total assets (profitability ratios); current ratio (liquidity ratio); equity to capital and interest coverage (solvency ratios); and receivables turnover (efficiency ratio). The ratios were chosen based on an empirical study on the reliability and validity of financial ratios in international comparisons (Lehtinen, 1996). The map has then been used to display the actual financial of the three aforementioned companies. More information on the study and its results can be found in Karlsson et al (2001). 


4. Results 

In this section, we will first study how the collocation networks of the individual companies develop and change over time. Then, we will observe how the collocational networks representing the textual content of the quarterly reports relate to the positions of the companies on the SOMs, representing the financial performance data in the quarterly reports. According to our hypothesis we expect there to be a time lag between the texts and the financial performance data, and we also attempt to see whether this time lag has some typical length.


4.1. Collocational networks

The most fruitful way to approach the collocational networks produced from the quarterly reports is to study the networks from each company in sequence, as suggested by Magnusson (2002). An approach of this kind gives an insight into the periods of stability or change which occur in the texts of the reports.

There are two points of interest in particular where stability or changes can be seen: the structures of the networks and the words they contain. Next, a closer look will be taken at both of these in the networks created out of each company’s quarterly reports.


4.1.1 The Nokia reports

Looking at the collocational networks produced out of the Nokia networks, a long period of stability can be seen. During the year 2000, the networks hardly change. The networks are almost identical, containing the name Nokia as a central node with links to words referring to the company’s business segments such as Networks or Mobile Phones or general nouns used in business texts such as sales, market and growth.

However, quite a remarkable change can be seen to take place between the contents of the first and the second report for 2001. Structurally, networks 1/2001 and 2/2001 look quite similar. They both have just one central word, Nokia, around which most of the other words are attached. In addition, there are two collocational pairs outside the main structure.

Two words which appear in 2/2001, marking the change in the networks are decline and decreased. Neither of these words appears in the previous network. In the text of the report for 1/2001 decline does not appear and decreased only appears twice, thus making the sudden increase to five and sixteen occurrences respectively quite eye-catching. At the same time words bearing positive connotations, such as growth and increased disappear. The connection between these events is made explicit by the fact that sales, a word which is linked to increased in the first network, is linked to decline in the second.

After this change, the networks still hold the same structure as before. They always contain one major network with Nokia as the central node linked to a dozen or so collocates. Looking at the contents, positive words like increased do not reappear.

4.1.2 The Motorola reports

The networks created out of Motorola’s reports show less uniformity than the Nokia networks. Still, the networks for the year 2000 resemble each other quite closely. They consist of one main network with the word sales as a central node. Linked to it are words like increased, higher, orders and systems. Interestingly, also the word lower appears in these networks. 

A budding change can be seen in the fourth network for 2000 and particularly in the first network for 2001. The main network still concentrates around sales, but there is also another smaller network around the word Motorola, which is the most frequent word in the text and is linked to the collocates announced and new. It seems as if the company is trying to emphasise the announcements of new innovations. Interestingly, at the same time positive words like higher and increased have disappeared from the network.

Network 2/2001 looks quite similar. Motorola is still the most frequent word, but it is now only linked to announced. The word decline has also appeared as a collocate to sales.

In the third network for 2001, the changes continue. This network looks very different from the previous ones, as it doesn’t contain any structure resembling a network, only pairs of collocations. Sales, which was a central node in the previous networks, is now only linked to segment. Motorola is still linked to announced. What makes the contents of this network particularly different from previous networks, is the complete lack of words describing the financial developments of the company, such as increased, decreased, higher and lower.


4.1.3 The Ericsson reports
	
A brief overview of the collocational networks based on Ericsson’s quarterly reports shows that they never exhibit the same kind of stability as the Nokia networks. During the period studied here, both the structure and the content of the networks vary considerably. This is also obvious when looking at the texts in the reports: during this period the reports undergo several structural changes. New headings are introduced and old ones are abandoned or reorganised. 

A particularly remarkable change in the networks happens between the third and fourth report for 2000. Structurally, these networks are completely different. There is also a significant difference between the lexical items used and the number of lexical items in the networks.	

Network 3/2000 starts with the most frequent word, Ericsson, which is linked to five collocates. One of these collocates, increased, is linked to sales, which has four other collocates of its own. One of these collocates, systems, is linked to mobile, which has five more collocates. These linkages mean that the main network for 3/2000 consists of three parts, connected by collocational pairs. In addition to this, there are several separate collocational pairs and small networks outside the main network.

The structure of network 4/2000 is very different from the structure of 3/2000. It consists of a main network attached around the most frequent word, we, and a smaller, separate network around operating. We is a new word in this network, and the most frequent word in network 3/2000, Ericsson, has disappeared. Starting from this network, the company now refers to itself using a pronoun instead of the name Ericsson.

In addition to these two major networks, there is one separate collocational pair, consisting of two new words, additional and restructuring, which is quite informative about Ericsson's situation.

The number of words in the network is much smaller than in the previous network (33 vs. 14), and the structure is much less complex. The most obvious reason for this is the fact that report 3/2000 consists of approximately 3600 words, whereas report 4/2000 consists of approximately 2100 words.

In the following network, 1/2001, the change continues. This network contains even fewer words than the previous one. Now there is only one word, expect, connected to we, as opposed to five collocates in the previous network. A new addition is the collocation efficiency program, a term bearing obvious negative connotations. 


4.1.4. Overview of the collocational networks

In summary, it appears that changes in the collocational networks take place over a period of two quarters. After a period of general stability, impending change is first heralded by a seemingly minor change in the network, such as the appearance of a single word or word pair with a negative connotation such as expects or lower sales or the disappearance of a word or word pair indicating the continuation of previous (positive) development such as continued. At the same time, the network may still contain words with positive connotations. This can be viewed as an anticipation of the coming change on the behalf of the management of the companies. In the next quarter, the heralded change can be seen to "blossom" fully, and the structure of and specifically the words contained by the network change essentially as compared with the preceding quarters. If the change represents a permanent change in the environment of the company, the change becomes stable in its turn, as is the case for Ericsson, with the most informative word pairs in quarters 3/2000 - 3/2001 being efficiency program. Table 1 contains an overview of the most significant observed changes in the collocational networks based on the quarterly reports of the studied companies.

Table 1: Overview of the lexical changes in the collocational networks (notation: disappearing word/word pair  appearing word/word pair)
Quarter/company
Nokia
Motorola
Ericsson
1/2000
-
-
-
2/2000
-
-

3/2000
-
-
ANTICIPATION
 ericsson expects
4/2000
-
ANTICIPATION lower sales
CHANGE
sales growth, sales increase  additional restructuring
1/2001
ANTICIPATION continued 
CHANGE
Sales increased  significantly lower sales, sales down
- ( efficiency program)
2/2001
CHANGE
New, strong growth, increased sales  decreased, sales decline
-
-
3/2001
-
-
-
4/2001
-
-
-



4.2. Self-organizing maps

In this section, we will first present the SOM model from Karlsson et al. 2001, and illustrate the discussed companies on the map. Then we will try to match the changes in the collocational network analyses as presented in Table 1 above with the developments on the SOM model (Figure 1.).
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Figure 1. The SOM model from Karlsson et al. (2001).

On the map, the dashed red lines indicate the borders of the different clusters, which are denoted using letters. The characteristics of the different clusters can be summarised as follows:

Groups A1 and A2 are the best performing groups of companies. Profitability is very high, and solvency is good. The companies in Group A2 are not quite as profitable as those in Group A1, but have higher solvency and liquidity.

Group B can be described as slightly poorer than Groups A1 and A2, but companies in this are still very good, with good profitability and decent solvency.

Groups C1 and C2 are average groups. Profitability and liquidity are better in Group C1 than in C2, but solvency is better in Group C2. Generally speaking, Groups C1 and C2 are quite average.

Group D is the poor group, with very low values in nearly all ratios, but especially in profitability and solvency.

In observing the position of the companies on the map in Figure 1, it is essential to focus on movements between the groups rather than minor movements within the groups. Hence, the financial position of Nokia is relatively stable in quarters 1/2000-2/2001 with the company firmly in the A1 group. A major change for Nokia occurs between quarters 2/2001 and 3/2001 when the company moves to group C2. In the third quarter financial figures, Nokias profitability drops considerably, and Nokia drops from the best group into Group C2. This is primarily due to defaulted loans to the Turkish telecom operator Telsim, as well as the insolvency of the UK operator Dolphin.

In the case of Motorola, its position is relatively stable in throughout 2000, with the company in groups A1 or A2, which do not differ essentially from each other. In Motorola's case, a major change occurs between quarters 4/2000 and 1/2001, when the company moves to group C2. [What do we know about Motorola that could explain this?]

Finally, for Ericsson the financial situation appears relatively stable through 2000, when the company is situated in group B (with a short visit to group A1). Ericsson situation deteriorates essentially after the quarter 4/2000, when the company shifts first to group C1 and finally to group D. Ericsson’s financial performance decreases considerably between 4/2000 and 1/2001, dropping into Group C1, indicating rapidly declining performance. During 2/2001 to 3/2001, Ericsson’s profitability and solvency continue to decrease, and it is obvious that the company is experiencing difficulties. [As the collocation networks indicate, the company does not appear to believe in any rapid improvements in the near future.]
As can be noted, the changes for all the companies during the studied period have been to the worse without exception.

In order to observe whether the information in the texts of the quarterly reports predicts systematically the financial performance of the companies, the results of the changes in the collocational networks as presented in Table 1 and the significant shifts in the SOM model as presented in Figure 1 are combined in Table 2 below. As can be observed in Table 2, a significant change in the collocational network of a company's quarterly report is followed by change in the position of the company in the SOM model in the following quarter. The changes in the collocational networks are in turn preceded by a smaller, anticipatory change in the collocational network of the previous quarterly report as compared to the preceding reports.

Quarter/Company
Nokia
Motorola
Ericsson
1/2000
-
-
-
2/2000
-
-
-
3/2000
-
-
NETWORK ANTICIPATION
4/2000
-
NETWORK ANTICIPATION
NETWORK
CHANGE
1/2001
NETWORK ANTICIPATION
NETWORK CHANGE
SOM SHIFT
(B  C1)
2/2001
NETWORK CHANGE
SOM SHIFT
(A2  C2)
SOM SHIFT
(C1  D)
3/2001
SOM SHIFT
(A1  C2)
-
-
4/2001
-
-
-


5. Discussion

Based on the results in comparing the collocational networks and the financial performance of the companies on the basis of the SOM model, we can confirm our original hypothesis that the qualitative information (text) in the quarterly reports systematically predicts the quantitative information (financial performance) of the companies. It appears that the time lag between the changes in the collocational networks and the positions on the SOM model is roughly one fiscal quarter. One should note that the developments of the chosen companies during the studied period are quite one-sided: the texts have of the quarterly reports have anticipated worse financial performance, which has indeed become a reality. It would be useful to study these companies over a longer period of time to observe whether changes for the better would be indicated with significant changes in the networks and what would be the time lag of the expected change.

reiterating the above hypothesis if hopefully proved to be correct ‑ discussing the length of the lag ‑ discussing the reality of the changes: do they reflect the general, "public" assessment of the status of the companies, as interpreted by us or by journalists in business newspapers (e.g. Talous‑Sanomat) ‑ etc. 


6.Conclusion 

In conclusion, the textual information of quarterly reports appears based on the selected companies to be a good predictor of the financial performance of the companies, with a time lag of one quarter between the change in the collocational network representing the text and a shift in the SOM model. The major change in the collocational network is in turn anticipated by a minor change in the preceding collocational network.
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Appendix 1: A selection of Nokia's collocational networks
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Appendix 2: A selection of Motorola's collocational networks
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Appendix 3: A selection of Ericsson's collocational networks
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