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Appendix 3.09.8 Entropy and the informational content of message 

The informational content of messages between the company and public 
A note on information theory 
John says that he has been struck by the statement that the value of information can never be 
negative. Intuitively this seems wrong. The value of information can be negative when it 
induces the decision maker to make the wrong decision.  

Thus, in the umbrella example, if the UK Met Office announces that there is no chance 
of rain today and I therefore decide (contrary to my normal habit) not to take an 
umbrella and it rains, then the value of the ‘information’ is negative. I got wet. I suppose 
that the theorist defines information as true information but I feel that this verbal trick 
does not solve the problem for, in decision making, relevant information almost always 
refers to the future and the question of whether it is true or not cannot be established 
with certainty. Furthermore true information can induce the decision maker to make the 
wrong decision and hence can be of negative value. This occurs when the information 
(although true) is misleading.  

There is a lovely example of misleading information in the Jack Aubrey stories of a naval 
captain in the Napoleonic Wars. The captain was given the task of capturing or destroying a 
privateer that was preying on British merchantmen. He instructed his crew to paint gun-ports 
on a piece of canvas which was then stretched over the real gun-ports. When the privateer came 
within sight, it first assumed that it was dealing with a man-of-war as it saw the ‘gun-ports’. 
When the vessel did not attempt to close, it looked more closely and noticed that the ‘gun-
ports’ were painted on a piece of canvas. It therefore assumed that the vessel was a 
merchantman disguised as a man-of-war. It therefore approached with the intention of 
attacking. When it was closer, the man-of-war dropped the canvas, revealed the real gun-ports 
and sank the privateer. The privateer assumed that it was dealing with a merchantman disguised 
as a man-of-war; in fact it was dealing with a man-of-war disguised as a merchantman 
disguised as a man-of-war. The important point is that the information that the gun-ports were 
painted on a piece of canvas was 100% true. It was the inference drawn from this piece of 
information that was false. We contend that, in almost all cases, the decision-maker is obliged 
to draw inferences from the information that he or she receives – very rarely does the 
information settle the matter conclusively.  

In the Jack Aubrey case, the information was deliberately misleading. This also happens in 
accounts and reports – examples of which were discussed in previous chapters. Here is an 
example from Germany. A large company included in its balance sheet alongside other assets 
such as Buildings €100 million, the item ‘Motor vehicle fleet €1’. In fact it is common in 
Germany for companies to write certain assets to a nominal amount that is far lower than the 
market value. The company, by including this asset with a value of €1 alongside assets valued 
at millions, is giving the impression that it is a substantial asset with a market value comparable 
to the other assets. In fact the ‘fleet’ consisted of three clapped out vehicles with a value close 
to €1.  

It is not always easy to know how to deal with misleading information. The problem is that the 
use made of the information depends on the receiver of the information. For example, if Jack 
Aubrey had been asked to account for his stores of canvas, the statement that the canvas was 
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fixed along the side of his ship is both true and not misleading.       
 
Entropy 
Entropy in information theory is important as it measures the amount of information, and 
informational content and the difference that information will make to the actions of users of 
financial reports, In other words the decision makers.  
 
Entropy and the umbrella example 
Let us demonstrate informational content with this infamous example – sometimes called the 
cost-loss ratio situation. This demonstrates the principles of decision making under uncertainty 
which we maintain, is what a financial and corporate report is essentially. Remember the true 
and fair view is one (out of many possible) true and fair views.  

 
This is where an individual must decide whether to take an umbrella in the face of uncertain 
outcomes as to whether it will rain today or not. 

UK message  Take umbrella in this winter day. 
Value: Probably of little value and will not change your action as it often rains 
at some point during the average winter day in the UK. 

UK message   Don’t take umbrella on this sunny day 
Value: Frequently UK forecasts are incorrect. So this message is not to be 
trusted necessarily. It has some value. It may or may not change your action as 
it often rains at some point during the day in the UK.  So the value of this 
message is of some value. 

Sahara desert message  Sunny day do not take umbrella 
Little value: Your normal action is not to take an umbrella – maybe a sunshade 
though. 

Sahara desert message  Take umbrella on this sunny day as it will rain later. 
Greater value: Now this is news and is much more dramatic. It does not usually 
rain so this is real information and more likely to change your action. You might 
take an umbrella. 

 
The cost-loss ratio situation treats this problem as an assessment of the economic value of 
weather forecasts. The fourth message is probably of great value and will alter your normal 
course of actions (not to take a umbrella for rain protection alone) and with this information 
the recipient will probably take a rain umbrella.  
 
 A message saying it is going to rain in the Sahara desert has a high informational content, as 
the recipient may be tempted to take an umbrella when normally there would be no need. That 
message has led to a change in action. 
 
So:  
Low entropic value/information content = a company whose forecast tend to be inaccurate. 
High entropic value/information = a company which is spot-on with its forecasts. Hence, if 
they forecast a change, you probably might believe that change.  
 
The general distribution of the top companies can be measured by the general forecast accuracy 
across those companies for the immediate past period. Or one could do this with the consensus 
forecasts of the analysts for the current period.  
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To measure how good or bad these forecasts or messages are from a company, we have 
postulated an entropic ratio. Sort of equivalent (yet different) to the Sharpe ratio. The Sharpe 
ratio is the average return earned in excess of the risk-free rate per unit of volatility or total risk. 
Now the entropic ratio is a measure of the informational content and value of a message – in 
this case, say, a profit or a revenue forecast. A sort of surprise factor, though statistically 
derived so that 0 is 100% accurate forecasts, a numerical value of 2 is a company that is poor 
at forecasting. The level of 1 may be acceptable but is not particularly accurate. This is of 
course a scale. So, we feel that anything below 0.5 is good. Above 1.2 is not accurate.  
 
Entropic ratio (ER) is the informational content in that forecast, or how much value that forecast 
is for decision making purposes. Some might call this a surprise factor.  
 
ER (x) = (Fx –Ax) / StdDev (x) 
 
Where: 

  X is the variable under considerations in the announcement for example profit it can   
      be a vector of time series results or a cross section of company results or  
      consensus forecasts 
  Fx was the forecast value of profit 
  Ax is the actual outcome of profit 
Ax is the mean of the above 
  StdDev (X) is the standard deviation of X 

 
See Appendix 14.8 for some worked examples of the entropic ratio and how to use this formula.  
 
Entropic information (think of a profit warning) 
With finance, the message might lead to a buy or sell decision for a shareholder or computer 
algorithm making buy/sell decision autonomously, an analysts making a positive or negative 
recommendation, or even, for a new class of user or stakeholder, or employees considering 
applying to a firm, or not… Of course, this can be shrouded in deep mathematics – whether 
through a hedging algorithm, or a complex buy/sell algorithm, or increasingly an AI assisted 
machine learning decision maker.  
 
Think in terms of the value of quarterly reports, the frequent presentation to professional 
investors including nudges on profit, and finally the profits warnings. A profit warning is taken 
more seriously than a quarterly report, which is in line with analysts and media expectations. 
However, the De La Rue profits warning saying it may be at the lower end of a range between 
£71m and £73m, taken at face value, is not very informative. The informational content at face 
value is almost zero. But the underlying alarm is that the profit shortfall may signal something  
much larger – just that management is not willing to say so but is alerting the market that they 
may be so but in a hidden message. Hence the sharp drop in shares (from £600 to £520).  
 
In fact the second profits warning was greater but more or less lost in the news about losing the 
passport contract. The departure of the finance director and the loss of the passport contract 
may have been the hidden messages. The departure of the finance director may have been 
because of the loss of the passport contract. All this is supposition – we are dealing with 
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uncertainty and our guess of what the real hidden information is that for whatever reason, De 
La Rue has sold its paper business. The FT article previously referenced claimed: 

UK specialist printing company De La Rue said the sale of its struggling paper business 
had “significantly strengthened its balance sheet” after a challenging year where it lost 
the contract to print the UK’s new blue post-Brexit passports and came under pressure 
from an activist investor who labelled it a takeover target.  

 
A set of events and actions that led to the sale of the paper business may have been the 
underlying message triggering the two profits warnings. That even have been the reason the 
finance director left. Or may be he was pushed after issuing several profits warnings and 
because the company is in the middle of a transformation.   

 
Financial reporting is in essence a decision making tool even if the decision is to do nothing. 
The value of information has some interesting properties. The worst that can happen is that you 
can ignore the information. If you act on the information then it is positive even if the outcome 
causes you a loss or discomfort (by not taking an umbrella). The information caused you take 
a different action/decision. If an optimal decision is to do the same thing no matter what the 
information, then the value of that information is zero. If the value of information is zero, there 
is an optimal policy that does not depend on the value of information (i.e. the same action is 
chosen no matter which value of the information is observed). But the negative value depends 
on how you evaluate that information. Is it smokescreen? It is trying to get you to behave in a 
sub-optimal way.  
 
That may be why analysts and hedge fund personnel did not say, to us, that they regarded 
meetings with management as being that important (as found by the EY report).  They 
evaluated all the information given in such meetings and di not take that information at face 
value. 
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The decision makers task is to select the action that maximises the expected profit (equivalent 
to maximising the expected return and to maximising expected utility [economic term for 
preferences for a risk natural decision maker]). This expectation is taken with respect to the 
information that is available about the likelihood of rain, based, say, on historical observations 
and commonly termed climatological information specifying a conditional probability of rain 
(specific time and place in the US1). This is usually accompanied by a probability statement 
(imperfect low probability) or perfect information with a probability of 100% that it will rain 
in downtown Detroit at 2:10 pm for 20 minutes2. 
 
Information is of value only insofar as it changes the actions (take or not take umbrella) the 
decision maker takes, leading to a reduction in expected outturn relative to the situation in 
which the information is not available. Crudely, the economic value of information can, of 
course, be interpreted as the maximum amount that a decision maker is willing to pay for its 
receipt.                 
 
In earlier chapters we discussed types of information in reports. These included hard and soft 
information. One concept just briefly touched upon was messaging and entropic information. 
This is important, we feel, in examining future perceptions.  
 
Entropy and entropic information in practice 
Messages between the company and the market are governed by strict rules. For example, listed 
companies must notify without delay major new developments that may affect their business 
if the development may lead to a substantial share price movement. The issuer must also notify 
without delay information concerning a change in financial condition, performance or 
expectation of performance if the change would be likely to lead to a substantial share price 
movement. The most usual message with a high information content is a profits warning – 
when none was expected. Or an unexpected takeover bid or merger. It is naturally accompanied 
by a share price change as the market responds.  
 
The entropic value of that information depends on the issuer of that message and their ability 
to issue an accurate unambiguous message with a high informational content. In the umbrella 
example, the message it is going to rain in the Sahara desert would be a high information 
content message. The same message in the UK would be of less value.  
 
So the information content of a message depends on the issue of that message and their 
objectives (regardless of any legal constraints), specific factors or events affecting the firm or 
sector, competitors, the business environment, and general economic and market conditions. 
Messages about the possibility of the first financial institution failing in the GFC would have 
a very high informational content – even if it might not be believed. A message about the nth 

                                                 
1 Frequently the forecast will go like this: At around 2 pm to 2:15 pm there will be  80% chance heavy rain in 
the downtown area of Detroit for 20 minutes. 
2 For the reader who has not visited the US for any length of time, local weather reports provide a probability of 
rain, and where (especially town centers and major shopping malls) and when.  
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such institution failing has significantly less value. Interestingly 6 economists did predict the 
GFC in 2006 or thereabouts3.  
 
A message to the market may also be set to deceive. Rumours about a possible takeover bid 
may be released (surreptitiously) in order to bolster share value. Just about every message and 
reports from Carillion did deceive unbeknown to the board. You might want to release major 
product/development/growth plans in order to stave off a possible takeover bid. Perhaps GKN 
and Whitbread should have been more proactive in releasing positive messages to shore up 
their share price (discussed in Chapter 14).  
 
We return later to ways in which the value and entropy of a message might be measured in 
reporting.  

                                                 
3 Link: https://www.intheblack.com/articles/2015/07/07/6-economists-who-predicted-the-global-financial-crisis-
and-why-we-should-listen-to-them-from-now-on    
 


