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Statement of Confidentiality 
 
The information contained in this document is confidential and proprietary to Ontonix S.r.l and QBT S.a.g.l. Ontonix and 
QBT have the express understanding that it will be held in strict confidence, will not be disclosed to any third party for any 
purpose, and will not be duplicated or used in whole or in part, for any purpose, without written consent. Furthermore, the 
concepts, methods, algorithms, formulae or procedures contained in the present document are protected by US patents 
and shall not be reverse-engineered in any form. 
 

Copyright  2014, Ontonix S.r.l. and QBT S.a.g.l. 

 

 

 
DISCLAIMER 

 
THE ANALYSES PERFORMED HEREIN ARE BASED ON PUBLICLY AVAILABLE QUARTERLY 
BALANCE SHEET STATEMENTS. NO GUARANTEE IS GIVEN AS TO THE CORRECTNESS OF THE 
SAID DATA. THE RESILIENCE AND COMPLEXITY INDICES ARE PROVIDED "AS IS" AND ONTONIX 
AND QBT MAKE NO REPRESENTATION OR WARRANTY WITH RESPECT TO ITS ACCURACY, 
COMPLETENESS OR CURRENTNESS. THE SERIVCE DOES NOT PROVIDE BUY/SELL ADVICE. 
UNDER NO CIRCUMSTANCES WILL ONTONIX S.R.L. AND QBT S.A.G.L. BE LIABLE FOR THE 
RESULTS OF YOUR USE OR MISUSE OF THE COMPLEXITY AND RESILIENCE INDICES, INCLUDING 
ANY USE CONTRARY TO NATIONAL OR INTERNATIONAL LAW; YOUR INABILITY OR FAILURE TO 
CONDUCT BUSINESS; OR FOR ANY INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES. THE 
RESULT OF THE ANALYSIS MAY NOT BE RE-SOLD IN ANY FORM OR MATTER WHATSOEVER. 
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1. INTRODUCTION 
 
The Rating Alert System™ (RAS) system offers pre-computed measures of business complexity 
and resilience of public companies listed at the NYSE. Publicly available Quarterly Balance Sheet 
statements are used for the purpose. Resilience provides a new means of measuring not only the 
state of health of a corporation but also the degree of intricacy or complexity of its business. This 
is of paramount importance since, as the Quantitative Complexity Theory confirms, excessively 
complex systems not only have the capacity to deliver surprising behaviour but they can also fail 
in countless often non-intuitive ways. 
 
Resilience takes on values from 0 to 100%. 
 
Low resilience implies uncertainty-dominated behaviour. 
 
High resilience points to more stable and predictable conditions. 
 
 
The Resilience Rating™ of a business is stratified as follows: 
 
Business resilience is very low.  
The business structure is weak. Exposure is very high and the business is inefficient and difficult 
to manage. It is impossible to make forecasts. The business is a candidate for default.  
 
Resilience: 0-50% - Rating:      
  
 
Business resilience is low.  
The business is difficult to manage and control. Exposure is high as well as inefficiency. The 
structure of the business is vulnerable. It is difficult to make forecasts.  
 
Resilience: 50%-70% - Rating:    
 
 
Business resilience is medium.  
The structure of the business is fairly robust. Performance predictability is acceptable. Exposure 
is moderate.  
 
Resilience: 70%-80% - Rating:    
 
 
Business resilience is high.  
This indicates a robust business structure. Predictability is high, exposure is low. Business 
sustainability and efficiency are quite high. 
   
Resilience: 80%-90%-Rating:     
 
 
Business resilience is very high.  
This business structure is very strong. Exposure is very low. The business is manageable and it 
is possible to make credible forecasts. The business is potentially highly sustainable and efficient.  
 
Resilience: 90%-100% - Rating:    
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For a discussion of the basic concepts in the Quantitative Complexity Theory and resilience, refer 
to the Appendix. 
 
 
 
The RAS system is available at the following URL: 
 

http://ras-ontonix.qbt.ch/ 
 

 
In order to access the system it is necessary to register. Once the account has been approved 
and activated users may login and perform their analyses. 
 
The system is connected in real-time to US markets and analyzes exclusively the companies that 
are listed in those markets. Should users desire to analyze stocks or portfolios containing stocks 
not listed on US markets, they should write to CustomerService@ontonix.com 
 
 
 
 

2. ANALYZING A CORPORATION 
 
Analyzing a listed company is simple – it is sufficient to type its name in the search area. The 
system proposes a list of possible companies once the User starts typing a name: 
 
 
  

http://ras-ontonix.qbt.ch/
mailto:CustomerService@ontonix.com
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In the list, the system indicates the corresponding Ticker Symbol, as well as the corresponding 
Resilience Rating™. Clicking on a company from the list – in the example below the Bank of 
America (BAC) has been selected – the following window is displayed. 
 
 

 
 
 
The Resilience Rating™ and Complexity Measures area provides the following information: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The significance of the various entries is the following: 
 

Business Structure  Map  

Plot display area 

Complexity measures 
&  Resilience Rating 

Display options  
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 Current complexity: the actual business complexity. The value ranges between minimum 

and critical complexity and is measured in bits. 

 Critical complexity: maximum complexity which a given business is able to reach. At this 

level of complexity the Business Structure Map becomes extremely fragile while the 

relationships (generalized correlations) between Balance Sheet entries become very low. 

The situation is dominated by chaos, it is very difficult to make forecasts. 

 Minimum complexity: minimum complexity which a given business is able to reach. At 

this level of complexity the Business Structure Map becomes very robust and is 

characterised by high generalized correlations. 

 Robustness (resilience): capacity of the business structure to resist shocks and extreme 

events (see APPENDIX for details). Value ranges from 0% to 100%. 

 Map Nodes: number of Balance Sheet entries. 

 Active Nodes: Number of Balance Sheet entries that are correlated to other entries. The 

difference between “Nodes” and “Active Nodes” corresponds to the number of entries 

which evolve independently of the others. 

 Rules: number of significant generalized correlations between entries (i.e. links in the 

map, se APPENDIX for details). 

 
 
Scatter plots, reflecting the relationships between any two Balance Sheet entries, or evolutions of 
a single entry, may be obtained by simply placing the mouse over a link or a node of the Business 
Structure Map see below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1. Evolution of “Intangible Assets” of the Bank of America. Analysis performed on 
April 20-th, 2014. 
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The Business Structure Map displays the interdependencies between the various Balance Sheet 
entries and is crucial towards understanding how the underlying data is structured. 
 

 
 

Figure 2. Business Structure Map of the Bank of America. Analysis performed on April 
20-th, 2014. 

 
 
 
Business Structure  Maps are interactive and may be navigated by: 
 

 Positioning the mouse pointer over the nodes on the diagonal. This indicates the entries 

correlated with the one in question. 

 Positioning the mouse pointer over the links joining any two entries. This displays the 

corresponding two-dimensional scatter plot in the plot display area.  

When the mouse pointer is located on top of a node, the system will illuminate the links to those 
entries that are correlated with the one in question.  
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In the example below, the mouse pointer has been placed over the “Long Term Debt” node in the 
map as indicated by the arrow. 
 

 

   

Scatter plots, reflecting the relationships between any two entries may be obtained by simply 
placing the mouse over a link see below. 
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When scatter plots are displayed, the system indicates the corresponding generalized correlation 
between the two Balance Sheet entries in question, as indicated below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On the left of the main display the following icons may be found: 
 
 
 
 Business Structure Map 
 
 
 
 

Complexity Profile 
 
 
 

Quarterly Financial Statements 
 
 
 
 

Complexity, Resilience evolution (currently inactive) 
 
 
 

Complexity Profile evolution (currently inactive) 
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Positioning the mouse over any of the icons will display the corresponding information in the main 
display area. The so-called Complexity Profile indicates how much each Balance Sheet entry 
contributes to the complexity of the business. As business complexity impacts its resilience, it is 
clear why the Corporate Complexity Profile is so important. An example is illustrated below. 
 

 
 

Figure 3. Corporate Complexity Profile of the Bank of America. Analysis performed on 
April 20-th, 2014. 

 
 
 
The table on the left indicates in percentage terms the contribution of each Balance Sheet entry 
to the overall complexity of the business. 
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In the above example, the first three entries contribute approximately 26% of the total complexity 
of the Balance Sheet (business). This means that these items (Other Stockholder Equity, Other 
Assets and Intangible Assets) are the “key players” in the case in question and have a 
considerable footprint on the business as a whole. In actual fact, the Complexity Profile provides 
a ranking of all the Balance Sheet entries in terms of their relative impact on the business. 
 
The information in the Complexity Profile is used to determine the size of the nodes in the 
Business Structure Map so that the identification of the driving Balance Sheet entries is possible 
by simply glancing at the map.  
 
Quarterly Financial Statements may be examined by hovering the mouse over the corresponding 
icon on the left of the main display area.  

 

 
 
 
Similarly, the Cash Flow and Income Statements may be examined by simply placing the mouse 
pointer over the information of interest. In all these cases, only the last four available quarters are 
displayed. 
 
 
 

3. SEARCHING AND RATING ALERTS 
 
The system offers two search functions as illustrated below.  
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The first is simple search, whereby the User types a sequence of characters and the system lists 
dynamically all those companies whose names contains the said sequence. 
 
The Ratings Search allows Users to identify quickly which companies have a given Resilience 
Rating™. It is sufficient to hover the mouse over “Rating search” for the system to display a list of 
rating classes, ranging from one to five stars. Selecting a given class will display a list of 
companies having that particular rating. An example is illustrated below, in which two-star rated 
companies have been selected. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
A rating of one star (50% resilience or below) constitutes an important alert as it points to an 
unstable, fragile and potentially defaulting business. Unlike conventional PoD (Probability of 
Default) ratings, which are provided on a yearly basis, the Rating Alert System delivers a high-
frequency quartlery rating.  
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APPENDIX.  COMPLEXITY AND RESILIENCE 

Resilience is a characteristic to which economists refer with increasing frequency. Resilience is a 
physical quantity which can be measured and in engineering, for example, there exist specific 
machines which enable one to measure the resilience of materials, which corresponds to the 
capacity of withstanding impacts (shocks). This important property may also be measured for 
generic systems or artefacts, including corporations, asset portfolios, markets and national 
economies. 

The computation of resilience for a given systems is based on the concept and measure of 
complexity. Complexity is a fundamental physical characteristic of every system that may be 
found in Nature. Its importance is similar to that of energy. The functionality of a given system is 
proportional to its complexity. More complex systems are able to perform more functions, a 
characteristic which is evident in our biosphere. However, high complexity implies also an 
increase of management effort and energy. When taken to extremes, excessive complexity 
becomes a formidable source of exposure. This is because excessively complex systems are 
inherently fragile. This last statement becomes clear after we will have introduced the concept of 
critical complexity. 

The complexity of a system having state vector {x} of N components, is defined as a function of 
Structure and Entropy. 

C = f(S ○E) 

Where S represents an N × N adjacency matrix, E is an N × N entropy matrix, ○ is the Hadamard 
matrix product operator and f is a norm operator. Given that S has no units and since entropy is 
measured in bits the units of C are also bits. The above equation represents a formal definition of 
complexity and it is not used in its computation. Instead, the adjacency matrix is determined via a 
proprietary multi-dimensional approach which is used to determine if entry Sij is 0 or 1. This 
establishes the structure of the system in question. 

Structure is represented by means of graphs (maps) such as the one illustrated below. There 
exist numerous means of representing graphs or maps. A common approach is illustrated in 
Figure 1. 

 

 

 

 

 

 

Figure 1. Conventional representation of a map, composed of nodes and links. 

A conventional map representation becomes quickly unreadable as the number of nodes and 
links increases. An alternative approach to displaying maps is depicted in Figure 2. The great 
advantage is that maps with a very large number of nodes and links are still easily readable. 

Link 

Node 
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Figure 2. Modern representation of a map. The nodes (state-vector components) are aligned along the 
diagonal. Such maps are known as Complexity Maps. 

 

The intensities of the relationships between pairs of nodes are obtained via a proprietary model-
free approach which determines the so-called generalized correlations. 

Once the entropies of all relationships have been obtained they become the corresponding 
entries of the entropy matrix E. This approach has been chosen because it avoids the drawbacks 
of conventional model-based techniques whereby one attempts to describe data via regression 
models, statistical analysis or other conventional methods. The huge advantage of our approach 
is that it is independent of numerical conditioning of the data and its ability to identify the 
existence of structures where conventional methods fail.  

Once the entropy matrix and the adjacency matrix have been obtained, one may compute the 
complexity of a given system as the following matrix norm: 

C = ║S ○ E║ 

A fundamental property of systems related to complexity is the so-called critical complexity, CU 

which corresponds to the upper bound of the complexity metric. Critical complexity may be 
defined formally using the above expression, 

C = ║S ○ Emax║ 

where Emax  is the entropy matrix in which the relationships between state vector entries are 
“saturated”. Saturation of relationships is performed using a proprietary algorithm. 

In a similar fashion, the lower bound of complexity, CL, may be computed as C = ║S ○ Emin║. 

In proximity of the lower complexity bound, the system in question is almost totally deprived of 

uncertainty and functions in a deterministic structure-dominated fashion. In proximity of the upper 

complexity bound the system in question is uncertainty-dominated and relationships between the 

Link 
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various state vector entries are fuzzy and therefore characterized by very low generalized 

correlations. Both situations are illustrated in Figure 3. 

 

 

 

 

 

 

 

 

Figure 3. Illustration of lower and upper complexity bounds and examples of typical relationships at these 
limits. Without loss of generality linear relationships have been used to convey the concepts. 

 
At this point the measure the resilience of a system may be defined. Since a Complexity Map 
represents the structure of a given system (portfolio) it is of interest to measure how well will the 
structure of the map withstand the presence of endogenous and exogenous disturbances and/or 
shocks. Resilience is defined as follows: 

R =f(CL; C; CU)             
 

where CL,  C and CU represent, respectively, the lower complexity bound, the current system 
complexity and the upper complexity bound. The function f in the above equation is a second-
order polynomial function such that: 

if C = CL → R = 1 
if C = CU → R = 0 

 
An example situation is illustrated in Figure 4, in which CL = 13.97,C = 36.68 and CU= 48.02. 
Resilience in this case is 74.5%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Example of measure of resilience of a system based on its current, lower and upper complexities. 
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The resilience function is illustrated in Figure 5. A second order function has been chosen so as 
to penalize strongly situations in which complexity is close to critical complexity. 

 

 

 

 

 

 

 
 
Figure 5. Definition of the resilience function of a system based on its current, lower and upper complexities. 

The choice has been dictated by the fact that when a system finds itself in proximity of its critical 
complexity the following may be observed: 

 Most relationships (generalized correlations) between variables are close to 

“saturation”. This means they are fuzzy and therefore weak.  

 A small increase in entropy (uncertainty) can cause these relationships to actually vanish.  

 Managing a system in which the variables are linked via weak relationships is risky.  

 Systems close to criticality cannot evolve unless drastic measures are taken. 

 Close to criticality, no single variable may be expected to govern the behaviour.  

Resilience rating stratification is operated on five levels: Very Low, Low, Medium, High and Very 
High. In highly turbulent environments, such as our global economy, defining more classes of risk 
is of little relevance. Examples of systems with 1 to 5-star ratings are illustrated in Figure 6. 
 

 
 

Figure 6. Example of five-level complexity-based resilience rating stratification. The system on the far left 
operates close to its critical complexity The system on the far right operates close to its lower complexity 

bound and therefore behaves in a nearly deterministic fashion. 
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The Resilience Rating™ classes correspond to businesses with the following characteristics: 
 
 
Business resilience is very low.  
The business structure is weak. Exposure is very high and the business is inefficient and difficult 
to manage. It is impossible to make forecasts. The business is a candidate for default.  
 
Resilience: 0-50% - Rating:      
  
 
Business resilience is low.  
The business is difficult to manage and control. Exposure is high as well as inefficiency. The 
structure of the business is vulnerable. It is difficult to make forecasts.  
 
Resilience: 50%-70% - Rating:    
 
 
Business resilience is medium.  
The structure of the business is fairly robust. Performance predictability is acceptable. Exposure 
is moderate.  
 
Resilience: 70%-80% - Rating:    
 
 
Business resilience is high.  
This indicates a robust business structure. Predictability is high, exposure is low. Business 
sustainability and efficiency are quite high. 
   
Resilience: 80%-90%-Rating:     
 
 
Business resilience is very high.  
This business structure is very strong. Exposure is very low. The business is manageable and it 
is possible to make credible forecasts. The business is potentially highly sustainable and efficient.  
 
Resilience: 90%-100% - Rating:    
 
 
 
The Complexity Profile provides a quantitative breakdown of the total system complexity per 
variable. The example below is relative to a stock portfolio. 
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Complexity profiling is computed using the so-called knock-out technique. A possible 
correspondence between conventional rating stratification and complexity-based resilience rating 
is illustrated in Figure 8. Resilience values ranging from 0% to 50% are assigned one star, while 
values above 50% are assigned one additional star per every 10% increment. 
 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Correspondence between conventional rating stratification and Resilience Ratings™. Resilience 
values of 50% or less can be regarded as non-investment grade. 

 

The correspondence indicated in Figure 8 is merely indicative. 
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