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Resumen: 
 
La comunicación sostiene que los bancos comerciales han usado los principales 
avances de las tecnologías de la información y la comunicación de los últimos 
treinta años para especializarse en la creación y transmisión de información. La 
capacidad de crear información financiera ha proporcionado a los bancos una 
ventaja estratégica relevante que ha ampliado las posibilidades de las innovaciones 
tecnológicas, lo cual les ha conducido hacia un aumento en el nivel de 
concentración industrial y de condensación de la información en los bancos más 
grandes. Estos procesos se han llevado a cabo a expensas de los bancos más 
pequeños, los cuales no han podido hacer frente a la misma velocidad a la 
asimilación y el desarrollo de las tecnologías de la información recientes. La 
comunicación ofrece un análisis descriptivo que ilustra cómo ha tenido lugar este 
proceso de transformación en la estructura industrial dentro de la evolución de la 
banca comercial de EE.UU., analiza su relación con las crisis financieras 
ocasionadas por las primas de alto riesgo y realiza una breve comparación con el 
caso español.  
 
Palabras claves: Bancos comerciales, TIC, Creación de información, Evolución 
industrial Schumpeteriana, Innovación financiera, Tecnologías de propósito 
general 
 
Abstract: 
 
The communication argues that commercial banks have used the main 
developments in information and communication technologies of the last thirty 
years to specialize in both the creation and transmission of information. The ability 
to create financial information has provided banks with an important strategic 



advantage that has widened as technological innovations allow for an increase in 
the level of industrial and informational concentration among the larger banks. This 
concentration process has taken place at the expense of the smaller banks, which 
have not been able to cope with the assimilation and development of the newly 
introduced information technologies. A descriptive analysis illustrating how this 
type of structural transformation process has taken place within the evolution of the 
U.S. commercial banking industry is provided and its relation to the subprime 
financial crises studied. In addition, a brief comparison with the Spanish case is 
performed. 
 
Keyword: Commercial banks; ICTs; information creation; Schumpeterian 
industrial evolution; financial innovation; banking industry; general purpose 
technologies 
 

 
 

INTRODUCTION 
 
The motivation for the current paper follows directly from part of the concluding 
remarks made by Samuel Buell at the end of the lengthy legal process undertaken 
against Enron after its accounting scandal of 2001. Buell was the lead prosecutor 
on the Enron case until March 2004 and directly responsible for analyzing and 
disentangling the complex financial and legal web created through the nineties by 
the aforementioned energy company, which was de facto behaving as an 
investment bank. On May 26 2006, after the Enron process sentences were 
dictated, Buell wrote his last entry on the blog at he Houston Chronicle he had 
been contributing to and on which he followed the main developments of the Enron 
process  
 
“Yesterday was a very good day for the American investor. Enron, unlike all the 
other recent corporate cases, presented a very important question on day one after 
its bankruptcy: could financial engineering achieve such a level of arcane 
complexity that it would be beyond the legal system's capacity to sort it out? The 
implications of a "yes" answer to this question were quite chilling. The answer 
yesterday was a decisive "no."” 1 
 
Ironically, not even two years later the world was going through one of the worst 
financial [-engineering based] crises of its history. The main argument made by the 
current paper is that the commercial banking industry, not to speak of investment 
banks and hedge funds, has been evolving in exactly the direction so much feared 
by Buell [and many others]. That is, the creation and monopolization of large 
quantities of information using financial engineering techniques and instruments.  
 

                                                 
1
 The address of the blog at the Houston Chronicle website is:  

http://blogs.chron.com/legalcommentary/. 



Interestingly enough, though such an idea is immediately present in the analysis 
made about the subprime financial crises, its importance for and evolution within 
the current commercial banking industry has not yet been seriously analyzed. That 
is, while the concentration process taking place among U.S. commercial banks has 
being widely documented and analyzed, see Berger (2003) and Jones and 
Critchfield (2005), the driving forces behind such process remain acknowledged as 
financial innovations but sorely understudied. 
 
The vital role of information, a purposely vague concept, in both the generation and 
propagation of the crises is somehow evident among scholars. However, the 
propagation role that derives from the agency cost known as asymmetric 
information tends to overshadow the generation one, which is generally soon 
forgotten. 
 
In order to clarify this point, consider the highly rigorous analysis of the crises made 
by Charles Calomiris in 2008. In his paper, Calomiris highlights the central role 
played by information in both, the generation of the crises  
 
“While government encouragement of risky borrowing and loose money played a 
major role in the current U.S. housing cycle, investors in subprime-related financial 
claims must share the blame for making ex ante unwise investments, which seem 
to be best understood as the result of a conflict of interest between asset managers 
and their clients. In that sense, sponsors of subprime securitizations and the rating 
agencies – whose unrealistic assumptions about subprime risk were known to 
investors prior to the run up in subprime investments – were providing the market 
with investments that asset managers demanded in spite of the obvious 
understatements of risk in those investments. (pg. 20)”  
 
and its propagation  
 
“With respect to the propagation of the shock, much is familiar – the central role of 
asymmetric information is apparent in adverse selection premia that have affected 
credit spreads, and in the quantity rationing of money market instruments. (pg. 20)” 
 
In addition, he summarized the importance that asymmetric information, that is, the 
propagation mechanism, has had in the market affected by the corresponding 
financial shock for the most important distress episodes in U.S. history  
 

Table 1: 
The Diversity of US Financial Shocks 

 
 Banking Crisis Real Estate 

Related 
Importance of 
Asymmetric 

Information in 
Relevant 
Market 

Severity of 
Financial Shock 
(relative to size 

of overall 
economy) 

Panic of 1893 Yes Partly High Low 
Panic of 1907 Yes No High Low 

Agriculture Crisis 1920- Yes Yes Low High 



1930 
Financial Crisis of 1929 No No Low High 

Banking Crisis 1931-1933 Yes Partly Occasional, 
mainly 

regional 

High 

Penn Central Bank 1970 No No High Low 
Agricultural Crisis 

Early 1980s 
Yes Yes Low Moderate 

Bank and Savings and Loan 
Crisis 

1980-1991 

Yes Yes Varied High 

Crash of 1987 No No Low High 
Dot Com Financing 

2001 
No No Low High 

Financial Crisis 2008 Yes Yes High High 
 
Source: Calomiris 2008. 

 
Clearly, and even though information has remained a mildly important variable 
during the financial shocks taking place after 1970, the subprime financial crises 
displays a renewed dependence on information asymmetries.  
 
However, a highly important and obvious question remains. If, as Calomiris states, 
the “unrealistic assumptions about subprime risk were known to investors prior to 
the run up in subprime investments” and managers were demanding investments 
“in spite of the obvious understatements of risk in those investments”, then, how 
could the subprime financial crises happen?  
 
That is, while information asymmetries were of high importance at propagating the 
shock, how important were they at generating it? Based on the statement of 
Calomiris the answer should include the word essential in it and stand in sharp 
contrast to the inability of academics and regulators to realize what was apparently 
obvious.  
 
Before proceeding, we should consider the generation process of the money 
multiplier. Commercial banks do not really keep money in their vaults, and were 
people to realize about the potential instability of their deposits, they would 
probably run on the bank. Therefore, banks have had to specialize in the obvious 
task of making their depositors forget about this fact by dragging all financial 
related information regarding the use of deposits away from them. That is, banks 
have specialized in information processing and their main objective has been the 
creation of as much information as possible so that only those market players with 
the technology and the resources to access and control it could operate within the 
information-based financial system they have created.2  

                                                 
2 Banks have been extremely efficient at achieving their objective, since, as Calomiris (2008) states, 
“there is an important novelty [to the current financial crises], namely the ability of financial institutions to 
have raised more than $434 billion (as of the end of the third quarter of 2008) in new capital to mitigate 
the consequences of subprime losses for bank credit supply. The ability and willingness to raise capital 



 
The main objective of the current paper is to verify this idea by analyzing the 
evolution of the U.S. commercial banking industry through the last twenty years. In 
this regard, note that the current financial crises spread through different 
technologically-generated information-based financial markets, i.e. from the 
subprime mortgage market to securitization products and, finally, to credit markets. 
Clearly, the first two are information markets generated thanks to the innovations in 
information technology developed through the last decades of the 20th century. 
Information is taken away from the standard credit markets and transmitted in 
larger disaggregated quantities to secondary markets. Therefore, as Goldstein and 
Pauzner (2005) remark, “in many cases, the assumption that investors observe 
noisy signals is more realistic than he assumption that they all share the very same 
information and opinions”.  

 
1. HISTORICAL EVOLUTION OF THE U.S. BANKING INDUSTRY 

 
1.1. INDUSTRY SIGNALS 

 
The growth both in the size of the banking industry and its opacity has already 
been studied and emphasized by, among others, Berger et al. (1995), Berger 
(2003) and Jones and Critchfield (2005).  
 
In particular, Jones and Critchfield (2005) highlight the description made by Berger 
et al. (1995) of the 1979 to 1994 period as one where the banking industry was 
transformed by “the massive reduction in the number of banking organizations; the 
significant increase in the number of failures; the dramatic rise in off-balance sheet 
activities; the major expansion in lending to U.S. corporations by foreign banks; the 
widespread adoption of ATMs... and the opening up of interstate banking markets.”  
 
Moreover, Jones and Critchfield (2005) continue emphasizing the description made 
by Berger et al. (1995) of the forces shaping the U.S. banking industry into its 
current form 
 
“The paper went on to explain that most of these major changes in banking could 
be traced to two developments: (1) the extraordinary number of major regulatory 
changes during the period, from deposit deregulation in the early 1980s to the 
relaxation of branching restrictions later in the decade; and (2) clearly identifiable 
innovations in technology and applied finance, including improvements in 
information processing and telecommunication technologies, the securitization and 
sale of bank loans, and the development of derivatives markets. (pg. 31)” 
 
These warning signals were interpreted by the Basel II [currently III] committee on 
banking supervision as a problem quite probably not because of the increase in the 
amount of information transmitted within the banking industry. The committee was 
quite aware of the fact that the main problem was not the transmission but the 

                                                                                                                            
is especially interesting in light of the fact that the subprime shock (in comparison to previous financial 
shocks) is both large in magnitude and uncertain in both magnitude and incidence. (pg. 20)” 



creation of information by financial intermediaries, which led them to ask for an 
increasingly transparent banking system.3 The ability to create financial information 
provides banks with an important strategic advantage that widens as technological 
innovations allow for an increase in the level of industrial and informational 
concentration among the larger banks.  
 
 

1.2. HISTORICAL EVOLUTION OF THE U.S. BANKING INDUSTRY 
 
The current paper presents a descriptive analysis of the evolution of the U.S. 
banking industry [mainly] through the last twenty years and uses basic economic 
intuition to interpret the resulting trends observed. Though intuitively simple, the 
results draw a picture too often forgotten by economic, legal and institutional 
analysts, as the comments made by Buell have already illustrated.  
 
The main idea derived from the analysis of the U.S. data performed below is 
extremely simple: commercial banks have specialized in the production of the 
commodity on which they had a clear comparative advantage, namely, information.  
 
An important remark is due before proceeding. Commercial banks have always 
had a comparative advantage over depositors when processing and managing 
existing information. In other words, the so called maturity, liquidity and risk 
transformation functions of banks can be interpreted as an exchange between 
funds and information, with depositors providing the first in exchange for a return 
whose generation is based on information processed through a technological black 
box. Financial intermediation models, starting with that of Diamond and Dybvig 
(1983), are based on such an advantage as the main justification for the existence 
of financial intermediaries. Banks are able to diversify risk better than depositors 
non only because of their ability to pool funds together but also and mainly 
because of superior monitoring capacities.  
 
From this perspective investment banks and hedge funds [as well as commercial 
banks] are simple creators and deliverers of highly specialized information. That 
is, financial innovations have mainly concentrated on the development of new 
financial instruments, see Llewellyn (2009), whose informational complexity has led 
to the generation of “secondary” exchange markets based on the information 
processing capabilities of financial intermediaries. Following David Ricardo, it 
would be natural to expect these industrial actors to have specialized in what they 
apparently do best using the technology available at the time.  
 
Therefore, the paper aims at verifying whether [or not] the concentration trend in 
the U.S. commercial banking industry illustrated below is the result of a 

                                                 
3 See http://www.bis.org/bcbs/basel3.htm for the set of objectives defined by the new Basel III 
committee. Note that “strengthen banks’ transparency and disclosure” remains as one of the main three 
objectives, while it could also be argued that “improve risk management and governance” is more than 
indirectly linked to the information creation capacities of financial intermediaries. In this regard, refer to 
the  functional categorization of financial innovation presented by Llewellyn (2009).   



technological transformation process consisting of the progressive specialization of 
commercial banks on the creation and transmission of financial information. 
 



Figure 1: 

 
Source: Data retrieved from the Federal Deposit Insurance Corporation (FDIC). The definition of 
commercial banks has continuously changed through the years.  Refer to 
http://www2.fdic.gov/hsob/HSOBNotes.asp#CB1 for a summary of its evolution. The most recent 
definition available covers the 1992-current period, when the definition of FDIC-insured commercial 
banks and trust companies was revised to include: national banks; state chartered banks and trust 
companies, except savings banks; commercial banks, either national or state chartered, insured by the 
FDIC Bank Insurance Fund (BIF) or the FDIC Savings Association Insurance Fund (SAIF), and other 
financial institutions which operate under general banking codes, or are specifically authorized by law to 
accept deposits and in practice, do so, or the obligations of which are regarded as deposits for deposit 
insurance. 

 
1.3. THE SHAPE OF THINGS TO COME: 

THE ROLE OF TECHNOLOGICAL INNOVATION 
 
The impressive decline in the number of commercial banks that has been taking 
place since the end of the eighties and still persists nowadays, though at a slower 
pace from the end of the nineties on, coincides with the development and 
assimilation of the information and communication technologies (ICTs) that have 
shaped financial engineering into its current complex form. As Lyuu (2004) 
summarizes  
 
“The innovations in the financial markets are paralleled by equally explosive 
progress in computer technology. In fact, one cannot think of modern financial 
systems without computers: automated trading, efficient bookkeeping, timely 
clearing and settlements, real-time data feed, online trading, day trading, large-
scale databases, and tracking and monitoring of market conditions. These 
applications deal with information. (pg. 2)” (Cursive in the original). 
 



As already emphasized by the author, the main computer technology applications 
to financial markets deal with information. However, information is treated as a 
tradable commodity whose velocity, as would also be the case with money, has 
increased greatly due to the progress in computer technology. As we will illustrate 
through the paper, even though such an idea is correct, it tells only half of the story. 
 
The improvements in computer technology cited by Lyuu (2004) as major 
developments in the field include, among others, the following ones: 
 

 Workstations improved their performance by 49% per year between 1987 
and 1997.  

 The dynamic random-access memory (DRAM) has quadrupled its capacity 
every 3 years since 1977.  

 Massively parallel computers emerged through the 1980s and have been 
widely used in database applications and the pricing of complex financial 
instruments.  

 
To this the author adds software developments, the evolution of database 
management systems already introduced by IBM in 1970, and the introduction of 
the World Wide Web in 1991 as a global information system.  
 
In a similar vein, Consoli (2005) cites the following technological developments as 
part of the paradigm in the UK retail banking industry when evolving through its 
most recent stage, starting in 1981 and continuing nowadays: Networking software 
(1980); Microchip is used in a telephone card (1982); File Transfer protocol (1985); 
ITS (an information switching technology) implemented as major technology for 
network connection (1988) and wide use of internet for commercial purposes 
(1990s).  
 
Clearly, there exists an overlapping between the technological developments 
highlighted by Lyuu and those listed by Consoli. As a matter of fact, both authors 
identify [financial] information with a commodity being transmitted, an identification 
that becomes evident in the case of Consoli when developing his synthesis of the 
micro-paradigms in UK banking. 
 



Table 2: 
Micro-Paradigms in UK Banking 

 

 
 
Source: Consoli 2005 
 
Note: that information is considered to be an input, an idea that while correct, 
misses the output nature of financial information. This “forgotten” characteristic has 
been recently emphasized by Llewellyn (2009) when defining financial innovation  
 
“Financial innovation is a reflection, and partly a cause, of structural change 
evident in many financial systems since the early 1990s. In this period there has 
been a general trend towards securitisation (financial intermediation with a 
counterpart in tradable financial assets), the use of derivative instruments and 
contracts, the emergence of credit derivative instruments in particular, and a 
growing importance of off-balance-sheet business of banks. In line with this there 
has been a proliferation of new markets. (pg. 4) […]. 
 
This illustrates three central features of financial innovation: (i) it increases the 
range, number and variety of financial instruments; (ii) it combines characteristics 
in a more varied way and widens the combination of characteristics, thereby 
reducing the number and size of discontinuities in the spectrum of financial 
instruments; and (iii) it has the effect of eroding some of the differences between 
different forms of intermediation. In effect, financial innovation is about linking the 
different characteristics of financial instruments in various combinations. (pg. 5)” 
 
Llewellyn (2009) has just reminded us that financial innovation does not only 
consist of the ability to process more information but also of the ability to create 
new information [and even new markets].4 While all authors are surely aware of this 
fact and consider it when analyzing the main characteristics of and consequences 
from financial innovation, it remains somehow overshadowed by the increase in the 
information processing capacities of financial intermediaries. However, it should be 
stated clearly that those newly acquired processing capacities are mainly used to 
analyze the information generated by other financial intermediaries using the very 
same ICTs and computer technologies.  

                                                 
4 Similarly, the functional categorization of financial innovation presented by Llewellyn (2009) , i.e. the 
development of new products and processes as well as risk-handling instruments, emphasizes the  
resulting increment in the number of financial transactions and the volume of information created and 
transmitted by banks, which, at the same time, led to the formation of new [information handling] 
markets.  



Therefore, the financial industry has specialized in the use of general purpose 
ICTs5 to improve both the production and transmission of financial information. 
Given the large initial cost and complexity of ICTs and their rapid [cumulative] 
evolution,6 Schumpeterian economic theory tells us that an industry facing a 
cumulative path of innovation activities resulting in applications undertaken by few 
incumbent firms should become highly concentrated, with the results from such 
process defining the evolution of the entire industry, see Dosi and Nelson (2010). 
That is, a rapidly growing ICTs-based banking industry should display a pattern of 
information creation and transmission dominated [monopolized] by larger banks. 
This concentration process should take place at the expense of the smaller banks 
that cannot cope with the development and assimilation of the newly introduced 
information technologies.  
 
The remaining of the paper illustrates how the U.S. commercial banking industry 
displays the characteristics it is supposed to based on the expected evolution of a 
Schumpeter Mark II regime as described by Dosi and Nelson (2010), see also 
Schumpeter (1942).  
 

2. HISTORICAL EVOLUTION AND INFORMATION AND 
COMMUNICATIONS TECHNOLOGIES (ICT) 

 
2.1. INDUSTRY CONCENTRATION 

 
Given the theoretical guidelines described above, the initial analysis should 
consider the type of concentration process, if any, taking place within the U.S. 
commercial banking industry through its recent history. The following figure 
provides some basic intuition. 
 

                                                 
5 See Jovanovic and Rousseau (2005) for the definition of general purpose technologies and a study of 
their historical evolution. It could indeed be argued that the financial sector both funded and, at the 
same time, absorbed the newly developed general purpose ICTs.  
6 It should be strongly emphasized that the price of ICTs has been substantially decreasing through time 
since their  inception, Jovanovic and Rousseau (2005, pg. 1182),  while their adoption among industries 
has been considerably slow Jovanovic and Rousseau (2005, pg. 1189). The network externalities 
involved in their adoption and industrial exploitation, an important characteristic of the latter retail 
banking industry paradigm as defined by Consoli (2005), constituted a large entry cost for relatively 
smaller banks. That is, banks whose relatively large size allowed them to be embedded within a 
correspondingly large network structure were able to easily exploit the network externalities derived 
from ICTs, initially as information transmission devices and later on as information generating ones. In 
this regard, Hirtle (2007) presents evidence suggesting that “banks with mid-sized branch networks may 
be at a competitive disadvantage in branching activities relative to banks with larger branch networks. 
(pg. 3783)” 



Figure 2: 

 
Source: Data retrieved from the Federal Deposit Insurance Corporation (FDIC). 
 
Note: The Additions variable includes: New charters: institutions newly licensed or chartered by the 
Office of the Comptroller of the Currency (national banks) or by state banking authorities, including 
banking authorities in the U. S. territories or possessions. It also includes de novo institutions as well as 
charters issued to take over a failing institution. Conversions: conversions of existing institutions of any 
type that meet the definition of commercial banks and have applied for and received FDIC insurance. 
Also includes bank relocations from one state to another. Deletions accounts for: Unassisted Mergers: 
voluntary mergers, consolidations or absorptions of two or more institutions. Failures – Mergers: 
mergers, consolidations or absorptions entered into as a result of supervisory actions. The transaction 
may or may not have required FDIC assistance. Failures - Paid off: institutions that were declared 
insolvent, the insured deposits of which were paid by the FDIC.  
Other: withdrawals from FDIC insurance, voluntary liquidations, or conversions to institutions that are 
not considered commercial banks. Also includes relocation of banks from one state to another. 
 
Two main trends can be easily distinguished in the previous figure. Note, in the first 
place, that the number of failures and deletions have remained fairly stable until the 
end of the seventies, with changes in the number of commercial banks being 
mainly due to additions or mergers. Even though technological innovations 
occurred in the industry during these years, see Table 2 in Consoli (2005) for an 
excellent summary,7 their structural consequences were not as important as those 
triggered by the ICTs, as is evident from the data. Clearly, from the end of the 
seventies to halfway through the nineties there is a substantial increase in the 

                                                 
7 Consoli 2005 summarizes the main technological innovations that had a direct application to the UK 
retail banking industry. Identical applications would result if US banks are considered instead.  



number of failures, with the number of deletions, i.e. mergers, increasing at even a 
higher rhythm and remaining at a higher level nowadays. The industry is therefore 
undergoing large changes through this period and newly developed and introduced 
ICTs are shaping its future form.  
 
In theory, given the large initial [entry] cost and complexity of ICTs as well as their 
rapid cumulative evolution, those banks unable to cope with the changes 
introduced by the new technologies should directly exit the industry. At the same 
time, those banks remaining must adjust to exploit the advantages offered by the 
newly introduced technology. Due to the network externalities associated with 
ICTs, industry adaptation should result in an increasing number of mergers leading 
to larger bank networks and a further increase in the network externalities 
associated with ICTs. Indeed, since the spread of ICTs to financial innovation [that 
started taking place through the seventies but intensified though the eighties] the 
number of mergers has remained well above that of new additions and failures, the 
latter one peaking up again due to the subprime financial crises.  
 
The following figures illustrate in greater detail the concentration process shaping 
the commercial banking industry during the last thirty years. In addition, the figures 
can be used to verify the validity of the theoretical predictions just described. 
 

Figure 3: 

 
Note: Failures do not include assistance transactions. Most of the failures consist of purchase and 
assumption processes (PA). In this case, the institution's charter is terminated and the insured and 
uninsured deposits, certain other liabilities and a portion of the assets are sold to an acquirer. Data 
retrieved from the Federal Deposit Insurance Corporation (FDIC). Refer to: 
http://www2.fdic.gov/hsob/HSOBNotes.asp#BF1 for a summary of all possible failure categories. 
 



Figure 4: 

 
Note: Quarterly end of period data retrieved from the Federal Reserve Bank of St. Louis, 
http://research.stlouisfed.org/fred2/categories/93. These series belong to the Reports of Condition and 
Income for All Insured U.S. Commercial Banks provided by the Federal Financial Institutions 
Examination Council.  
 
Clearly, the U.S. commercial banking industry has undergone a considerable 
structural transformation by means of an adjustment process that has mainly 
consisted of getting rid of all those banks whose [structural] characteristics did not 
allowed them to assimilate and exploit the advantages provided by the newly 
introduced ICTs. 
 

2.2. CREATING INFORMATION 
 
The tendency of the information being created and transmitted by the banking 
industry to increase through time can be initially observed in the evolution of the 
volume of assets and equity traded by commercial banks. That is, as the real value 
[or volume] of assets traded increases so does the number of transactions and 
therefore the amount of information being generated and transmitted by financial 
intermediaries. Clearly, the same intuition is directly applicable to equity.  
 
In theory, the increase in the number and variety of financial instruments resulting 
from ICTs, and described by Llewellyn (2009), should result in a considerable 
increment of the amount of information created and transmitted. The logic behind 
such a statement is simple: the larger the volumes of assets and equity, the larger 
the amount of new financial instruments and products that may be generated, in 



particular derivatives, and, therefore, the larger the amount of information created 
and processed. In this respect, those banks holding a larger trade volume must 
also deal with a larger amount of information.  
 

Figure 5: 
 

Total Assets 

 
Note: Value $ in 000's dollars. The most recent definition of assets covers the 1974-present period and 
accounts for the total of all assets net of security and loan valuation reserves/allowances. Assets are 
reported on a fully consolidated, domestic and foreign basis. Data retrieved from the Federal Deposit 
Insurance Corporation (FDIC). Refer to http://www2.fdic.gov/hsob/HSOBNotes.asp#CB9 for the 
remaining definitions and additional data details. Real values have been calculated using the GDP 
deflator in chained 2005 dollars from the Bureau of Economic Analysis. Even though chained indexes 
are more accurate than standard index measures in periods close to the base year, calculations are 
usually misleading over long periods, because relative prices are likely to change substantially, see 
Landefeld and Parker (1997). The corresponding chained index has been chosen despite this 
shortcoming due to the proximity of the main events described in the paper to the base year of the 
index. Note the increasing spread generated in the data as we move farther away from its base year. 
 



Figure 6: 
 

Total Equity 

 
Note: Value $ in 000's dollars. Total Equity corresponds to the sum of Perpetual Preferred Stock, 
Common Stock, Surplus, Undivided Profits, and Other Capital. Data retrieved from the Federal Deposit 
Insurance Corporation (FDIC). Refer to http://www2.fdic.gov/hsob/HSOBNotes.asp#CB14 for the 
corresponding variable definitions. Real values have been calculated using the GDP deflator in chained 
2005 dollars from the Bureau of Economic Analysis. 
 
Three different trade [and information] periods can be identified in both figures, that 
is, from 1934 until the beginning of the 1970’s: trade [and information] stability. The 
technological innovations introduced during this period did not lead to important 
structural changes in the banking industry. From the 1970’s until the mid 1990’s 
there was an increase in trade and information volumes, the introduction and initial 
diffusion of information technologies, such as, the first ATM machines (1970) and 
the microprocessor (1971). From the 1990’s there was a large increase in trade 
and information volumes and the development of ICTs and their applications to 
financial innovation.  
 
The obvious effect of the subprime financial crises on the volume of trade indicates 
that if a crisis would have been responsible for the disappearance of relatively 
small commercial banks and the restructuring of the system, then a decrease in the 
number of transactions should have been observed. However, transactions 
increased considerably through the last twenty years, describing a system based 
on progressively increasing amounts of information where only the banks able to 
cope with and assimilate these flows could survive.  
The following figures confirm this tendency and illustrate how the difference in the 
volume of assets, equity and derivatives managed by large banks with respect to 



medium and small ones follows an almost exponential divergent process. Though 
basic size effects are a factor to consider, the differences observed are clearly 
significant and illustrate the increasingly marginal role played by relatively small 
banks in the management of assets, equity and derivatives. Relatively small banks 
are still unable to fully exploit and cope with the network economies derived from 
the increasing amount of information generated and transmitted thanks to the 
continuously evolving ICTs.8 This is particularly evident when differences in the 
highly specialized ICT-intensive market for derivatives are considered.  
 

Figure 7: 

 
Note: Value $ in 000's dollars. Total assets correspond to the sum of all assets owned by the institution 
including cash, loans, securities, bank premises and other assets. This total does not include off-
balance-sheet accounts.9 Data retrieved from the Federal Deposit Insurance Corporation (FDIC).  
 
 

                                                 
8 See Figure 12 in Jovanovic and Rousseau (2005) for the evolution in the number of patents taking 
place during the development period of ICTs. 
9 For additional definitions and information regarding this and all remaining variables retrieved from the 

FDIC, refer to http://www2.fdic.gov/SDI/main4.asp. 
 



Figure 8: 

 
Note: Value $ in 000's dollars. Total equity accounts for total bank equity capital on a consolidated basis 
(includes preferred and common stock, surplus and undivided profits). Data retrieved from the Federal 
Deposit Insurance Corporation (FDIC). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 9: 

 
Note: Value $ in 000's dollars. Total derivatives represents the sum of the following variables: interest-
rate contracts (defined as the notional value of interest-rate swap, futures, forward and option 
contracts), foreign-exchange-rate contracts, commodity contracts and equity contracts (defined similarly 
to interest-rate contracts). Data retrieved from the Federal Deposit Insurance Corporation (FDIC). 
 

2.3. COLLECTING INFORMATION  
 
The previous figures illustrate the large concentration of trade and information 
volumes among relatively large banks within an industry that is, at the same time, 
progressively concentrating, a tendency already observed by Berger et al. (1995) 
and Jones and Critchfield (2005). These effects should to a certain extent be 
reflected in the performance indicators of commercial banks.  
 
Once again, theory dictates that better networks and more efficient information 
creation and transmission capacities should lead to higher asset and equity returns 
as the size of the corresponding bank increases. This is a direct consequence of 
the technologically-driven bank concentration process that the data should 
confirm.10 

                                                 
10 Clearly, an important part of the difference in the returns obtained by banks on their assets and equity 
is related to the relative composition of their portfolios and the existence of network externalities, i.e. a 
larger web of contacts allows banks, among other things, to spread risk better and obtain better clients. 
Note that, at the same time, it was the existence of network externalities what represented an important 
entry barrier for the exploitation of ICTs among relatively small banks. In addition, ICTs constitute a 
considerable source of advantage when dealing with information that is not completely reflected by 



Figure 10: 

 
Note: Net income after taxes and extraordinary items (annualized) as a percent of average total assets. 
Data retrieved from the Federal Deposit Insurance Corporation (FDIC). 

 

                                                                                                                            
[asset and equity] prices, a problem particularly important in financial markets, see Grossman and 
Stiglitz (1980).  



Figure 11: 

 
Note: Annualized net income as a percent of average equity on a consolidated basis. Data retrieved 
from the Federal Deposit Insurance Corporation (FDIC).  
 
It should be noted that the return [performance] differences reflected in the above 
figures and caused by information and network capacity differences among banks 
should not necessarily be reflected in the case of loans. That is, large banks have a 
clear comparative advantage in the creation and transmission of information and 
are therefore able to exploit the resulting network effects better than small banks. 
However, when it comes to lending funds the monitoring abilities of banks are 
similar, since information is not being generated by other intermediaries but is 
directly owned by the borrower. Thus, even though larger banks may have a 
relative advantage regarding the type of clients they have access to and their 
[network enhanced] ability to gather information, such an advantage should be 
much smaller than in the previous case due to the external [i.e. not internally 
created by other financial intermediaries] nature of the information being used. In 
this case, smaller banks have sufficient resources to value who do they lend their 
funds to and the differences in the corresponding indicators should be minimal.  
 
To start with, consider the percentage of non-performing loans by bank size 
presented below. Note that the observed pattern is indeed uniformly divided by 
bank size. Thus, even though the composition of the loan portfolio could be blamed 
for the relative performances of banks during unstable recession periods and the 
subprime crises, the fact is that during relatively stable periods smaller banks do 
not seem to face an information disadvantage when the performance of loans is 



considered. In this case, it is clear that smaller banks do not face a disadvantage at 
the [external] information gathering level and are able to keep their percentage of 
non-performing loans below the levels of larger banks.11  
 

Figure 12: 

 
Note: The percentage of non-performing loans equals total nonperforming loans divided by total loans. 
Nonperforming loans are those loans that bank managers classify as 90-days or more past due or 
nonaccrual in the call report. Data retrieved from the Federal Reserve Bank of St. Louis, 
http://research.stlouisfed.org/fred2/categories/93. These series belong to the Reports of Condition and 
Income for All Insured U.S. Commercial Banks provided by the Federal Financial Institutions 
Examination Council.  

 
The same type of reasoning could be applied at the commercial loans level. In this 
case, the loan portfolio composition effect is particularly evident within the smallest 
bank category, which was trying to adapt to the newly developed ICTs and was 
unable to control the performance of its commercial loans even during the relatively 
stable post-recession period of the nineties.  
 
 

                                                 
11 A recent empirical illustration of the similar performance results obtained using hard-information 
credit-scoring lending techniques when compared to the soft-information relationship-lending techniques 
of smaller banks is presented by DeYoung et al. (2008).  



Figure 13: 

 
Note: The percentage of nonperforming commercial loans equals total nonperforming commercial loans 
divided by total commercial loans. Nonperforming commercial loans are those commercial loans that 
bank managers classify as 90-days or more past due or nonaccrual in the call report. Data retrieved 
from the Federal Reserve Bank of St. Louis, http://research.stlouisfed.org/fred2/categories/93. This 
series belongs to the Reports of Condition and Income for All Insured U.S. Commercial Banks provided 
by the Federal Financial Institutions Examination Council. 
 
A final indicator verifying the [almost] identical access of all banks to external 
information sources considers the net loans loses over the average total loans by 
bank size. The turbulent [middle of the] eighties period suffered by the smallest 
banks remains reflected in the figure while the wide disaggregated peak arising 
during the subprime financial crises [common to all loan figures] illustrates the 
severe default suffered by larger banks due mainly to the [mortgage related] 
composition of their loan portfolios.  
 
 
 
 
 
 
 
 
 



Figure 14: 

 
Note: The Federal Financial Institutions Examination Council provides the following definition of Net 
Loss to Average Loan and Leases in its Uniform Bank Performance Report: gross loan and lease 
charge-off, less gross recoveries (includes allocated transfer risk reserve charge-off and recoveries), 
divided by average total loans and leases. The definition can be easily modified to account exclusively 
for loans. Refer to http://www.ffiec.gov/PDF/UBPR/08UBPRS31.pdf for further information on Uniform 
Bank Performance Report variables. Annualized data retrieved from the Federal Reserve Bank of St. 
Louis, http://research.stlouisfed.org/fred2/categories/93. This series belongs to the Reports of Condition 
and Income for All Insured U.S. Commercial Banks provided by the Federal Financial Institutions 
Examination Council. 
 

2.4. RISK AND RELATIVE PERFORMANCE 
 
We conclude the description of the U.S. commercial banking industry by analyzing 
the proportion of net loans and leases to both deposits and the theoretically more 
stable core deposits as indicators of the relative level of risk undertaken by banks. 
The figures below illustrate how relatively large banks have continuously adopted a 
riskier position than their smaller counterparts. As consequence, they suffered a 
considerable larger shock during the subprime financial crises, due both to the 
[mortgage] composition of their portfolios and the relative loss in their information 
[creating and] processing advantages as contagion expectations spread through 
the market.  
 
 
 
 



Figure 15: 

 
Note: Loans and lease financing receivables net of unearned income, allowances and reserves as a 
percent of total deposits. Data retrieved from the Federal Deposit Insurance Corporation (FDIC).  
 



Figure 16: 

 
Note: Loan and lease financing receivables, net of allowances and reserves, as a percent of total 
domestic deposits, less time deposits of $100,000 or more held in domestic offices. While the 
assumption is made that all demand, savings and time deposits under $100,000 are “core”, there is no 
way of determining the degree of interest rate sensitivity of various categories of deposits. Data 
retrieved from the Federal Deposit Insurance Corporation (FDIC).  

 
Note, however, that despite the much more moderate position taken, relatively 
small commercial banks have remained much less profitable than larger ones. This 
last figure provides yet another version of the inability of smaller banks to 
assimilate and exploit the advantages provided by the newly developed ICTs.  
 



Figure 17: 

 
Note: Percentage of institutions whose year-to-date net income was negative. Data retrieved from the 
Federal Deposit Insurance Corporation (FDIC).  

 
CONCLUSION 

 
As we did in the introduction with the comments of Samuel Buell, we refer in this 
last section to the remarks made by Charles Calomiris (2008) regarding the 
transformation of the financial structure emerging from the current crises. 
 
“The turmoil has many dimensions in addition to the obvious statistics of falling 
asset prices, increased foreclosures, and widening default spreads – the “financial 
revulsion” (a wonderfully descriptive term that unfortunately has fallen out of use in 
recent decades) marks the end of a boom in housing prices, the collapse of the 
young subprime mortgage market, and the demise of a recent wave of complex 
securitization structures engineered by Wall Street to share risk and conserve on 
financial intermediaries’ capital (the so-called originate-and-distribute model of 
financial intermediation). (pg. 22)” 
 
Thus, the same question remains four years later. That is, could commercial banks, 
among other financial markets’ players, use financial engineering to generate 
information based instruments even more complex and unstable that the ones 
leading to the subprime crises? 



 
The answer to this question was given by Fortune Magazine on May 8, 2010, when 
analyzing the severely strange stock market behaviour of the previous day12  
 
“Theories about yesterday's stock market swoon, where within a matter of 20 
minutes, the stock market plunged by 1,000 points and then nearly completely 
recovered, are abounding”.  
 
However, all the theories presented as the most plausible ones, that is, human 
error, software error and computer hacking, share as a common denominator a 
failure, either internal or induced, in the information being generated by the 
corresponding [high frequency] financial algorithm. 
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