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PREFACE

Why should managers be interested in this series of risk management modules? These
self-directed learning modules demonstrate the basic tools used in the business world
today; they are the language and practice of modern business.

My biases on the importance of having a strong understanding of management concepts
come from over a decade spent as a researcher and instructor at the University of Alberta
blended more recently by several years as manager of a commodity production business.

I have worked with many excellent business managers and if there is a central theme it is
this; they distinguish themselves by their knowledge and ability to apply the principles of
economics and risk management. These modules outline the basic principles and give
practical insights, through illustrations and exercises, on how the material can be applied
in practical situations.

The following modules lay out the basic process of developing and implementing a risk
management program. Although the discussion in the modules is restricted to a highly
simplified case, the tools can be applied to any business enterprise. Even if a manager
does not use the actual detailed methods in every situation, e.g. calculating that the
probability of default will drop by five or ten percentage points, there is power in
understanding the sources and relative magnitudes of risk associated with various events.
It is impossible to build sound strategies without a solid foundation.

I have thoroughly reviewed these materials; [ use the principles in my day to day
operations. I strongly encourage managers and those who work with and advise
managers, in any capacity, to make use of Dr. Len Bauer’s work to ensure a clear grasp
of the important concepts and tools. The instructional design provided by Don Bushe
makes it easy for busy managers to assimilate the ideas efficiently.

In these modules you gain a lot of understanding about important management ideas by
working with a simple set of examples; today’s managers had better be able to master
these methods. Remember, if you fail to apply sound management principles you are
inviting the market place to solve your management problems for you.

Frank Novak, Managing Director
Alberta Pig Company
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FOREWORD

Farm business management is the art and science of making decisions about the use of
available resources and acting on those decisions in an uncertain world so that the short-
and long-term goals of the business owners are as fully satisfied as possible.

This definition is not new, but rather a distillation of the thoughts and philosophies of
many writers on the topic. The definition contains several key words. Management is
concerned with achieving goals. Decision-making and action are crucial. Resources are
limited and the world is uncertain.

As the general manager of your business, you need to plan, organize, control, co-ordinate,
and motivate your management team. Y ou must see to it that the details of production,
marketing, financing, and personnel management are carried out.

As production manager, you must decide what to produce, how to produce it, and how
much of it to produce, and you must set the production process in motion. As marketing
manager, you must form expectations of product prices, and you need to carry out the
functions of buying inputs and selling the products. As financial manager, you need to
decide which assets to acquire, how to raise the funds to acquire them, and also when to
exercise financial control. As personnel manager, you need to find and keep the right
staff and then make sure they are properly trained to do the job.

‘Managing the Modem Farm Business’ is a series of modules designed to help in
developing the necessary concepts and skills essential to effectively manage the
production, marketing, financing, and human resource aspects of the farm business. If
you are the owner-manager of a farm, these modules will improve your chances of
operating a successful business. If you are a farm management advisor, or an instructor,
these modules are useful in reviewing and enhancing your understanding of management
principles. They also provide an excellent resource of study materials, examples, and
exercises for your students and clients.

Management is a process of gathering information, making decisions, and taking action.
This module will help you take part in this process.

Leonard Bauer, PAg
Technical Editor
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INTRODUCTION
The Risk Management Modules

Discussing farm risk usually involves reference to poor yields, disastrous events,
calamitous markets, and missed opportunities. There is no doubt that bad things happen
on the farm. Good things can happen as well: high yields, bountiful markets, and avoided
disasters are some examples. But even these good things can have a bad side for the
operator who did not anticipate or plan for them and then was unable to realize on the
opportunity.

A high price for barley coinciding with a bumper crop is a good thing for the grain farmer
who planted barley. It would be a bad thing for the farmer who decided against planting
barley. Similarly, a farmer who sprayed for insects would be protected in the case of an
infestation; in a year of few insects, he will have spent money unnecessarily. Risk, then,
has two major components: the probability of bad things happening, and the
consequences of bad things that have happened.

Farm managers need to understand their attitude toward risk. They must develop methods
to identify, measure, and control risk to reduce the losses that are a consequence of bad
things happening. Effective management can help to improve the chances that good
things happen, losses are avoided, and opportunities captured. These are the themes that
are developed in each of the modules.

The first module, Identifying Risk Attitudes, examines the predisposition to risk of the
manager. One must be able to recognize and allow for one's own risk attitude in selecting
the "right" course of action. Identifying Risk Sources explores the compounding effect
that financial risk has on business risk. Measuring Degrees of Risk presents methods that
the manager can use to calculate risk exposure and make effective comparisons of
alternate actions. Designing Risk Management Strategies outlines the ways that effective
farm managers can reduce overall risk exposure.

Risk Attitude and Decision Making

Why are some people ultra-security conscious? Why do others seek out risky situations,
even to the point of addiction? The answers are to be found in psychology. Such attitudes
develop early in life. Is it nature, nurture, or is it both? Even though we might not
understand why one person develops an extreme aversion to risk while another embraces
it, we can draw useful conclusions about the risk attitude of decision makers.

We do know, from the mathematics of probability and economics that serious investors
do exhibit some degree of risk aversion. Those that don’t usually don’t survive in the
long run. We might paraphrase the French mathematician Abraham de Moivre (1667 —
1754) who observed “no matter the size of your fortune, if you play against a stacked
house you will be bankrupt if you play long enough.”

Over the past few decades there has been considerable research into the behaviour of
decision makers concerning risk attitude. During the same time there have been many
developments in decision-making tools to guide decision makers to make sound choices
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in risky environments. These modules draw on these developments to provide guidance
to farm managers and their advisors as they face the real world of risk and uncertainty.

Identifying Risk Attitudes

The manager’s own risk attitude will determine the courses of action to be followed.
Those who are cautious by nature may avoid risky situations and fail to capture
opportunities as a consequence.

Those who are extreme risk seekers are blind to the danger presented by particular
courses of action. As a consequence of their compulsion extreme risk takers usually
disappear from the scene.

The vast majority of people lie between these extremes. Serious players in the game of
business, farming included, are risk averse to varying degrees.

In this module, you will learn how to:
e identify risk averse managers
o identify risk-seeking managers
e complete a decision chart
e compare the decisions of risk-seeking and risk averse managers

A number of situations are used to demonstrate how the attitude of the manager affects
the course of action taken. By knowing one’s own risk attitudes prejudgments and
predispositions can be accounted for in critical decision-making.

4 Managing in Uncertainty — Identifying Risk Attitudes



THE MANAGEMENT PROCESS

The first step in many farm management manuals is setting goals and objectives. But
farm managers have many goals including such things as performing community service,
providing a moral background for raising the family and so on. As business goals,
however, farmers are interested in earning a profit while at the same time ensuring that
the operation survives. These two, profit or return versus risk or survival, are the goals
that we will concentrate on in this module. Managers must answer the question ‘how
much profit are we willing to trade off for reduced risk?” The manager’s risk attitude
provides this answer.

Performance is measured against goals so that problems might be detected and
opportunities identified. Then the possible ways of solving the problem or realizing the
opportunity are specified. Next a particular solution is chosen and implemented. The
farmer and farm family as manager(s) of the business carries out these steps of problem
definition, solution, decision, and action.

Risk exists because the future is unknown. Because there is uncertainty about the future,
there is a chance of loss. Risk relates to the size of the potential loss (i.e. the severity of
the loss) and to the likelihood that it will occur (i.e. the frequency of it occurring).

Loss can happen in two ways. There can be a direct loss. A house can burn down. A
business can be burglarized. An investment can turn sour. These losses are both graphic
and clear.

Less obvious losses are those represented by a lost opportunity. A decision to not invest
in an activity that subsequently proves to be profitable is an example of a lost
opportunity.

The Importance of Information

Information becomes important when the decision-maker has a number of ways of
resolving a situation. Sometimes just identifying the problem clearly provides the
manager with enough information so that the decision can be made with confidence. At
other times, more information is needed before decisions can be made.

Collecting data and sorting them into useful information costs money and takes time.
Time in assembling information means a delay, which may jeopardize the decision.
Making a decision impulsively, on too little information, increases the chance of error.
But gathering too much information might not improve accuracy enough to justify the
extra cost. By taking too long to make a decision, choices may be limited and a decision
forced.

A decision is made in the present but will have its results in the future. The result of the
decision depends upon action taken. Action is something within the control of the
decision-maker. The result of the decision also depends upon events. Events might
happen without the decision-maker's control. At the time of the decision, the decision-
maker does not know which of the possible events will occur. Because of this
uncertainty, there is a risk that the decision will be wrong.

Managing in Uncertainty — Identifying Risk Attitudes 5



DETERMINING RISK ATTITUDE

Because all decisions have an element of uncertainty about them, all decision-makers are
risk takers. The degree to which decision-makers enjoy taking risk depends upon
individual attitudes. To illustrate the concept, consider this example.

It is autumn, the fall roundup is completed and 100 head of good quality beef feeder
calves have been weaned. Should the calves be sold to another feeder to be finished, or
should they be put into our own feedlot for finishing? What information would you want
before deciding? You would probably want some idea of the price of weaned calves now
and the price of finished cattle one year from now. You would likely be interested in how
much it would cost in feed, etc. to keep them. Let’s organize the elements into a
simplified decision chart.

Decision-Making Elements

The problem of deciding whether to sell the calves now or to feed them out and sell them
later contains four elements. They are:

e possible actions,

e possible events,

e result or payoff of each action for each event

e the likelihood that the event will occur

To choose the correct action we will construct a decision chart to simplify the comparison
of the actions, events, payoffs and the likelihood of the event occurring. The start is the
possible actions.

Actions

Actions are the things that managers do as a result of decisions. Outcomes are the result
of decisions — are things that managers have control over. In this case, there are two
possible actions:

1. sell the calves now, or Action
2. finish the weaned calves and sell
them later. Sell Now - Feed and Sell Later
) ) o sell weaned sell finished
The first step in constructing a decision calves now cattle later
chart is listing the possible actions in order

to compare possible outcomes.

Events

Events are things that might happen. Unlike actions, they are beyond the decision-
maker's control, but they do affect the outcome or payoff.

In this case there are two possible events. There could be:
1. astrong price for finished cattle one year from now

2. aweak price for finished cattle one year from now

6 Managing in Uncertainty — Identifying Risk Attitudes



These events are
added to the
decision chart.

Event

Sale Price

Action
Sell Now - Feed and Sell Later

Sell Weaned
Calves Now

Sell Finished
Cattle Later

Strong Prices
In One Year

Weak Prices
In One Year

Results or Payoffs

The result or payoff of the situation describes the return to the business as a result of
actions that might be chosen and events that could occur. The amount of the return — the

result or payoff - depends upon the interplay of actions and events. In this example, there
are four possibilities that can be listed in the decision chart.

1.

strong, the opportunity of making a profit is lost.

2.

If the weaned calves are sold now and the finished cattle price one year from now is

Action
Event Sell Now - Feed and Sell Later
Sale Price Sell Weaned Sell Finished
Calves Now Cattle Later
Strong Prices .
In One Year Lost Opportunity

Weak Prices
In One Year

now is strong, a profit is realized.

If the rancher decides to finish the calves and the finished cattle price one year from

In One Year

Action
Event Sell Now - Feed and Sell Later
Sale Price sell weaned sell finished
calves now cattle later
Strong Prices . 2
In One Year Lost Opportunity Profit Realized
Weak Prices

Managing in Uncertainty — Identifying Risk Attitudes 7




Action

3. If Event Sell Now - Feed and Sell Later
. the weaned . =
calves are sold now Sale Price Sell Weaned Sell Finished
and the finished Calves Now Cattle Later
cattle price one .
year frlz)m now is Slg(glng:;l?rs Lost Opportunity Profit Realized
weak, a loss is
avoided Weak Prices Profit Realized

In One Year

4. If the calves are kept and the finished cattle price one year from now is weak, a loss

occurs. Action

Tﬁle de;iSion cl;lartf Event Sell Now - Feed and Sell Later

fh ows wafeac 0 Sale Price Sell Weaned Sell Finished
CS¢ payo S Calves Now Cattle Later

relates to actions

and events. There Strong Prices . .

seems to be 10 In One Year Lost Opportunity Profit Realized

‘right’ answer. Weoak Pri

Selling now can be cak rrices Profit Realized Loss Incurred

In One Year

the ‘right’ action

depending on
which event occurs. So why would one individual choose to sell now while another
chooses to feed given the same information? To understand the differing choices made by
farm managers, we need to examine their willingness to accept or tolerate risk.

Individual Risk Attitude

Suppose there are there are two ranchers facing the same situation as in the example.
Rancher A and Rancher B are deciding to sell the weaned calves now or to feed them for
the next year and sell them as finished beef.

Rancher A chooses to sell the weaned calves. He is extremely risk averse. The prospect

of loss, no matter
how small the
chance of that loss, Event Sell Now - Feed and Sell Later

Action

is extremely ) Rancher A .
unsettling to him. Sale Price Sell Weaned SC(Ellttlilnisl:ed
He might reason Calves Now attle Later

that selling in the
fall, at weaning
time gives the best

Strong Prices
In One Year

result should the Weak Prices
worst event occur. In One Year
In his mind the

worst case would be a weak price. Rancher A’s strategy, in the face of any risk, is to
avoid it. The action that Rancher A takes can be placed in a decision table.
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In contrast to

Rancher A, Action

Rancher B Event Sell Now - Feed and Sell Later
consistently Sale Price Rancher A Rancher B
chooses to keep the Sell Weaned Sell Finished
calves, finish them Calves Now Cattle Later

and sell them later.
He enjoys the
excitement of risky

Strong Prices
In One Year

activities; no matter
how small the
chance, even the

Weak Prices
In One Year

glimmer of a profit is worthwhile to him. Feeding the calves gives the best result in the
case of a strong price. Rancher B is a risk seeker; his action is to accept any level of risk
that is encountered.

The action that Rancher B takes can be added to the decision table.
Exercise 1 — Risk Attitude

Rate the action of .
Rancher A and Action
Rancher B by Event Sell Now - Feed and Sell Later
choosing the . Rancher A Rancher B
statement in the Sale Price Sell Weaned Sell Finished
square brackets. Calves Now Cattle Later
The first one is [Profit Realized / | [Profit Realized /
done for you as an Strong Prices Lost Opportunity] Loss Incurred |
example ok In One Year [Eerxreet/Incorrect] | [Correct/Incorrect]
assignment. Choice Choice]
[Profit Realized / [Profit Realized /
Weak Prices Lost Opportunity] Loss Incurred]
In One Year [Correct/Incorrect] | Correct/Incorrect]
Choice Choice

Rancher A: In the case of a strong price, Rancher A’s decision to sell the calves will
have been [eerreet / incorrect]. Rancher A’s action will have resulted in [a lost
opportunity / a-prefitrealized / aloss-ineurred]. In the case of a weak price, Rancher
A’s decision to sell the calves will have been [correct / incorrect]. Rancher A’s action
will have resulted in [a lost opportunity / a profit realized / a loss incurred].

Rancher B: If the price of finished beef one year from now is strong, Rancher B’s
decision to keep the calves and feed them will have been [correct / incorrect]. The
decision will have resulted in a [a lost opportunity / a profit realized / a loss incurred].
If the price of finished beef One Year from now is weak, Rancher B’s decision to keep
the calves and feed them will have been [correct / incorrect]. The decision will have

resulted in [a lost opportunity / a profit realized / a loss incurred].

Managing in Uncertainty — Identifying Risk Attitudes




Risk Attitude — Answer

Action
Check your work Event Sell Now - Feed and Sell Later
?gsigzzze:tgﬁg Sale Price Ran.chel: A Rancher. B
yourself one point Avoid risk Accept risk
for each answer that (sell now) (sell later)
you had correct. [Profit Realized / [Profit Realized /
Enter your score in Strong Prices Lost Opportunity] Loss Ineurred|
the table. In One Year [Eerreet/Incorrect] | [Correct/Incerreet]
Choice Choice
[Profit Realized / [Profit Realized /
Weak Prices Fost Opportunity| Loss Incurred]
In One Year [Correct/Ineerreet] | [Correet/Incorrect]
Choice Choice)

Rancher A: In the case of a strong price, Rancher A’s decision to sell the calves will
have been [eerreet / incorrect]. Rancher A’s action will have resulted in [a lost
opportunity / a prefit realized / a loss ineurred]. In the case of a weak price, Rancher
A’s decision to sell the calves will have been [correct / ineerreet]. Rancher A’s action
will have resulted in [a lest eppertunity / a profit realized / a loss ineurred).

Rancher B: If the price of finished beef one year from now is strong, Rancher B’s
decision to keep the calves and feed them will have been [correct / ineerreet]. The
decision will have resulted in a [a lest eppertunity / a profit realized / a loss ineurred].
If the price of finished beef one year from now is weak, Rancher B’s decision to keep the
calves and feed them will have been [eerreet / incorrect]. The decision will have

resulted in [a lest-opportunity / a profit realized / a loss incurred].

Exercise Possible Score | Your Score
Chart 8 points _____points
Statement 8points |  points
Total Score 16 points ____points

If your score is less than 14 out of 16 (more than 2 wrong)
you should re-read the section.

Rancher A and Rancher B are extreme examples of managers’ attitudes towards risk.
Most decision-makers are found between these extreme positions; they require more
information before deciding and acting to either accept or avoid risk.

10 Managing in Uncertainty — Identifying Risk Attitudes




The Probability of an Event

So far, the decision chart that we have constructed has three elements. These are actions,
events and payoffs.

e Actions are the possible things the decision-maker (manager) can do.

e Events are those things that may occur but which are beyond the control of the
manager.

e Payoffs are the results or outcomes of an action should a particular event occur.

The remaining element to consider is the likelihood of an event occurring. There are
numerous methods by which the relative probability of an event occurring can be
determined. Methods for assigning probabilities will be explained later in the module
“Measuring the Degrees of Risk”.

Likelihood of an Event

The Cattle Feeder Decision situation will help to illustrate the importance of knowing the
chances an event will occur. In the same situation faced by Rancher A and Rancher B
(100 weaned calves to be sold or placed in a feedlot), a market forecast has predicted a
high likelihood of a strong price for finished beef one year from now.

The study predicts that the The likelihood of a bad
—— ] likelihood of the good thing thing happening (a
i — ! happening (a strong price for weak price for finished

beef in one year) is
therefore low.

beef in one year) is high.

The market forecast provides information about the likelihood of the events. This
information of the probability of the event occurring can be added to the decision chart.

Action
Probability Event
Sell Now Feed And Sell
Later
Strong Finished
High Cattle Prices Lost Opportunity Profit Realized
In One Year
Weak Finished
Low Cattle Prices Profit Realized Loss Incurred
One Year From
Now

Managing in Uncertainty — Identifying Risk Attitudes 11




Considering the probability of the event has no importance to Rancher A or Rancher B.
Because of their extreme risk attitudes, they would choose to ignore the forecast
information. They made their choices no matter what the probability of the events. The
forecast information has no effect upon their decision.

Serious managers are risk averse to a varying degree. Rancher A is extremely averse to
risk. He is so averse that he will avoid risky situations of any sort. Rancher B is not risk
averse at all. In fact he shows signs of being a compulsive gambler. He will take on any
risky situation just for the thrill of it. Most managers fall in between these two extremes.
They will take risky actions as long as the potential payoff is worth it to them.

Another pair of ranchers is less extreme in their attitude towards risk. Rancher C needs a
bigger payoftf for a given level of risk than does Rancher D. Rancher C is therefore more
risk averse than is Rancher D. For this reason, Rancher C would chose to sell the weaned
calves. He is avoiding the risk.

Action
Probability Event
Sl N7 Feed And Sell
Rancher C Later
Avoid Risk
Strong Finished
High Cattle Prices Lost Opportunity Profit Realized
In One Year
Weak Finished
Low Cattle Prices Profit Realized Loss Incurred
One Year From
Now
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With the forecast of a strong price for finished beef in one year, Rancher D would choose
to accept the risk and feed the calves. The chance of profit from the action (feeding the
weaned calves to finished beef) makes up for the risk that is involved.

Action
Probability Event Sell Now Feed And Sell
Later
Rancher C
Avoid Risk SAmBIEr 1D
Accept Risk
Strong Finished
High Cattle Prices Lost Opportunity Profit Realized
In One Year
Weak Finished
Low Cattle Prices Profit Realized Loss Incurred
One Year From
Now

The extra profit possibility was not sufficient to overcome Rancher C's aversion to risk.
Rancher D is accepting the risk presented.

Exercise 2 — Changed Probabilities

In the next year, the market forecast for the price of finished beef might be different. If,
for example, the market forecast is for an even higher likelihood of strong prices for
finished beef, this also means that there is therefore an even lower likelihood of a weak
price. Rancher C might choose to feed the cattle. What will be the action of the other

three ranchers, will they choose to sell now or to feed and sell later?

Action
Probability Event Feed And Sell
Sell Now Later
(Rancher A B C D) (Rancher A B C D)
. Strong Fln¥shed [Lost Opportunity | [Profit Realized /
Higher Cattle Prices .
/ Loss Avoided] Loss Incurred]
In One Year
Weak Finished
Lower Cattle Prices [Lost Opportunity | [Profit Realized /
One Year From / Profit Realized] Loss Incurred]
Now
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Changed Probabilities — Answer and Explanation

Check your work and correct any errors. If you had more than two incorrect answers, you
should re-read the information in this section of the module.

Action
Probability Event Feed And Sell
Sell Now Later
R ) (Rancher A B C D)
Hicher Stégltlt%eFIl:;;Zlel:d [Lost Opportunity | [Profit Realized /
8 | oss Avoided] Loss Ineurred]|
In Another Year
Weak F1n1§hed [Lost © . [Profit Realized /
Lower Cattle Prices .
/ Profit Realized] Loss Incurred]
In Another Year

e Rancher A will ignore the information and sell the weaned calves.
e Rancher B will ignore the information and finish the weaned calves.

e Rancher C will decide to feed the calves rather than sell them now because the
higher chance of a strong price improves the chance of profit.

e Rancher D will assess the information and finish the calves.

Most people are like Rancher C or Rancher D. They are willing to accept risk in relation
to the level of anticipated profit.

Summary

A new element has been added to the decision chart; the probability (or likelihood) of an
event occurring.

The decision chart, then, has these four elements. They are actions, events, payoffs, and
probabilities. They are defined as follows.

e Actions are possible things the decision-maker (manager) can do.

e Events are those things that may occur but which are beyond the control of the
manager. One and only one of the events must occur.

e Payoffs are the results or outcome of an action should a particular event occur.

e Probabilities are the likelihood or chance of an event occurring.
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Possible Errors

We have seen that the manager must decide upon an action in the face of events.

The decision and subsequent action that the manager takes can turn out be wrong in one
of two ways. Errors or wrong decisions occur:

1. if the decision-maker decides to take an action and an unfavourable event happens.
The result is usually an actual loss.

2. if the decision-maker decides to not take an action and a favourable event happens. In
this case, an opportunity is lost.

Risk management attempts to minimize those errors. A Decision Chart helps to clarify
the events, actions, probability, and the associated payoffs. Analyzing decisions after the
fact is an important risk management activity in itself.

Action
Probability* Event
Take action Avoid action
. Profit Realized | Lost Opportunity
Higher Favourable Correct Choice Incorrect Choice
Lower Unfavourable Loss Incurred Profit Realized
Incorrect Choice Correct Choice

* Errors can be seen only after the fact, i.e. after the events have taken place.
Consequently, probabilities do not enter into this analysis of subsequent error. Of course,
probabilities are very important prior to making the decision in assessing the likelihood
of error. The calculation of these probabilities will be detailed in another module.
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MANAGING RISK

The risk averse decision-maker places greater emphasis upon the consequences of an
unfavorable event.

The risk-seeking decision-maker places greater emphasis on the possibilities of a lost
opportunity.

So far, we have considered only two possible ways of dealing with risk. We have shown
that risk can be accepted or it can be avoided. There are other possible ways to manage
risk. The following examples demonstrate some of these opportunities.

Controlling Risk

The farm manager who faces a decision involving risk can choose to accept it or to
control it. Controlling risk requires a decision that mitigates the adverse effect of the
event. Spraying a crop to ward off insects is an example.

A Crop Spraying Case

Mrs. Obst owns an orchard. Her decision whether or not to spray against an insect
infestation can show how she can control risk. The Decision Chart allows her to compare.

There are two possible actions in this situation: Mrs. Obst can choose to control the risk
of infestation by spraying the orchard, or accept the risk of infestation by not spraying.

Action
Probability Event
Avoid risk Accept risk
Spray Do not spray
Low
High

There are two possible events. Either there will be an infestation of insects or no
infestation of insects will occur.

Action
Probability Event
Avoid risk Accept risk
Spray Do not Spray
Low Insect Outbreak
High No Outbreak

16 Managing in Uncertainty — Identifying Risk Attitudes




Exercise 3 — Crop Spraying Case

Four results or outcomes are possible.

1. If Mrs. Obst chooses to spray and there is an outbreak in the region, damage to the
crops and financial loss are avoided.

2. If'there is no insect outbreak and she has chosen to spray, Mrs. Obst will not
suffer the crop damage. She will, however, have borne the cost of spraying.
Overall net revenues will be reduced by that amount.

3. If she chooses not to spray and there is an outbreak, she will sustain crop damage
and consequently financial loss.

4. If Mrs. Obst chooses not to spray and the infestation does not materialize, she will
have an increased profit by having saved the cost of spraying.

Complete the Decision Chart and choose the appropriate responses.

Action
Probability Event
Spray Do not Spray
Loss Avoided Loss Incurred
Low Insect Outbreak | [Correct/Incorrect] | [Correct/Incorrect]
Choice Made Choice Made
Eﬁg&fggt Extra Cost Saved
High No Outbreak [Correct/Incorrect]
[Correct/Incorrect] .
. Choice Made
Choice Made

If Mrs. Obst is somewhat risk averse (like Rancher C) she [would / would not] spray the
insecticide.

If she were less averse to risk (like Rancher D) Mrs. Obst [would / would not] choose to
spray the insecticide.
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Crop Spraving Case — Answer and Analysis

Check your work and correct any errors. If you made more than two errors, you should
re-read the information in this section of the module.

Action
Probability Event
Spray Do not Spray
Loss Avoided Loss Incurred
Low Insect Outbreak | [Correct/Ineerreet| | [Gerreet/Incorrect]
Choice Made Choice Made
Ff:;jrf:;t Extra Cost Saved
High No Outbreak e Ao [Correc.t/ﬂee#eet]
] Choice Made
Choice Made

If the Mrs. Obst is somewhat risk averse (like Rancher C) she [would / »euld net| spray
the insecticide.

If she were less averse to risk (like Rancher D) Mrs. Obst [#euld / would not] choose to
spray the insecticide.

A person, who tends to be risk averse, like Rancher C, would choose to spray. The
decision is to control the risk. If the owner's attitude to risk is more like Rancher D,
however, he might accept the risk and not spray. The probability of an infestation not
happening is high, and the less risk averse individual would be willing to accept the risk
rather than reducing profit by incurring the cost of spraying.

So far, we have learned that one can accept risk, avoid risk, and now, we can see that it is
possible to control risk. The particular choices made depend on risk attitude. There is
another risk management method that can be employed. The farm manager can chose to
transfer risk to others.

Transferring Risk

As well as accepting, avoiding and controlling risk it is possible to transfer some or all of
the risk associated with an action to others. This method of managing risk is
demonstrated in the following example.

A Crop Insurance Decision

A grain farmer must decide whether to insure the crop against hail. While the probability
of hail is low, the consequences, should it occur are severe. The farmer could transfer the
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risk of hail to the insurance company by purchasing hail insurance. The action is to insure
or not insure the crop.

Action

Probability Event

Insure Do not insure

If there is no hail, then the profit is reduced
. by the amount of the insurance premium. If
Low Hail there is hail, the profitability of the
operation is protected by the amount of the
insurance claim payout. If the farmer chose

to accept the risk, the hail insurance would
not be purchased. If there is hail, crop
High No Hail revenue is lost. With no hail, the farmer

who accepts the risk would save the cost of
the insurance premium.

Exercise 4 — Hail Insurance Decision Chart

Complete the decision chart and select the appropriate responses.

Action
Probability Event
Insure Do not insure
Receive Insurance Lost Crop Revenue
Low Hail Payout [Correct /
[Correct/ Incorrect] Choice
Incorrect] Choice Made
Made
Extra Cost Of Save Cost Of
Premium Premium
High No Hail [Correct / [Correct /
Incorrect] Choice | Incorrect] Choice
Made Made

The grain farmer who was risk averse (like Rancher C) would likely [transfer / not
transfer] the risk by [buying / not buying] hail insurance. A less risk averse grain
farmer (like Rancher D) would probably [transfer / not transfer] the risk by [buying /
not buying] hail insurance.

Managing in Uncertainty — Identifying Risk Attitudes 19




Hail Insurance Decision Chart — Answer and Analysis

Check your work and correct any errors. If you made more than two errors in the chart or
in the statement, you should re-read the information in this section of the module.

Action
Probability Event
Insure Do not insure
Recenlf)e;il;?llirance Lost Crop Revenue

Low Hail [Correct / I[ncorrec A

| Choice Made
Choice Made

Extra Cost Of Save Cost Of

Premium Premium

High No Hail [CGerreet / [Correct /

Incorrect] Ineorreet|
Choice Made Choice Made

The grain farmer who was risk averse (like Rancher C) would likely [transfer / set
transfer| the risk by [buying / set busdag| hail insurance. A less risk averse grain farmer,
like Rancher D, would probably [&ansfer / not transfer] the risk by [busgag / not buying]

hail insurance.

Four Risk Management Strategies

There are basically four strategies in managing risk. It is possible to:

e avoid risk as Rancher A habitually does

e control risk as we observed in the Orchard example

e accept risk as is the practice of Rancher B

e transfer risk as we observed in the Hail Insurance example

Knowing when to avoid, control, accept, or transfer the risk is the key to managing a
successful operation. The decision involves examining alternative actions in light of your
own attitude toward risk. You will learn more about this topic in the module Designing
Risk Management Strategies.

20
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RISK RETURN TRADE OFF

The decision to accept, transfer, control, or avoid risk is affected by one's attitude. Our
four ranchers cover the range of risk attitudes. Those at the extremes accept or avoid all
risk. Those like Rancher A are extremely risk averse. They choose to avoid as much risk
as possible. Rancher B, who prefers risky situations, represents the other extreme.

Managers make better decisions when they recognize their own attitudes towards risk and
take them into account when choosing actions. These attitudes, expressed as business
goals, involve increasing returns and reducing risk.

Comparing Risk and Return

Managers need a framework in which to compare risk and return for alternate courses of
action. In addition to the decision chart you have learned about, they need to compare the
profitability and riskiness of various alternatives. The principles of comparing
alternatives can be illustrated by examining investments in the stock market. Once the
methods are understood, they can be applied to a farming situation.

The Risk Return Graph

The choices that investors make in the stock market reflect their risk attitudes, just like
the farm managers’ selections were based on their risk attitudes. Because the risk
involved can be directly measured by the return obtained by the investment, a chart
showing rate of return compared to level of risk can be constructed.

Because it is a measure of the amount of return for each level of risk, it can be called a
risk efficiency chart.

The level of risk involved in an
investment is shown on the horizontal
axis. You will learn in the module
Measuring Degrees of Risk, that risk can
be quantified by calculating the standard
deviation. As an investment increases in
risk, it would be placed further to the
right on the risk axis.

Return on investment is shown on the
vertical axis. Return in the stock market
normally consists of two components,
earnings such as dividends and change
in stock value. Usually returns are
expressed in percentage terms. As an Risk —>
investment increases in return, it would

5 e oy —»

be placed higher up on the return axis.

The risk and return, for any investment can be plotted on the graph and thereby compared
to any other investment.
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To illustrate the relationship of risk and return, we will compare the performance of five
different companies. The risk attitude of the investor plays a vital role in selecting the
most attractive investment.

Company One

Company One is a manufacturing

company that has moderate expected
return with low risk. It is a “blue chip” T
investment. The level of risk is shown

on the horizontal axis and the level of
return on the vertical axis.

As a secure investment, Company One
has relatively low risk of loss to the
investor. This is shown on the chart by
its location close to zero on the “risk”
axis. The moderate return to the
investor in either direct dividends and
indirectly through change in stock
price is shown on the vertical axis.

5 s o
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Company Two

Company Two is also a manufacturing company in a similar business as Company One.
It is larger and has been established for many years. Company Two has an excellent
reputation and represents the same level of risk as Company One. At the present time,
however, the rate of return on investment is approximately one-half that of Company
One.

Because Company Two posses the
same risk for the investor, as does
Company One, it is located at the same
level on the risk axis. Since its rate of
return is about half that of Company
One, it is located lower on the return
axis.

Since the level of risk for the two

investments is the same, investors
would choose Company One over
Company Two because of the higher ®
return. All investors, when given a

choice between two stocks of equal
risk, would be expected to choose the Risk
one with the higher rate of return.

BrR e o ¥

—

22 Managing in Uncertainty — Identifying Risk Attitudes



Company Three

Company Three is also a manufacturing firm in the same industry as Company One and
Company Two. The rate of return for Company Three is the same as that for Company
One; approximately double that of Company Two. However, Company Three is riskier
than either Company One or Company Two. It has expanded rapidly recently and
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analysts are concerned about the
increased debt load and unproven
management under the larger business
size.

Company Three, then, is located at the
same level of return as Company One
on the return axis but further to the
right on the risk axis. For the same
level of return as in Company One, the
investor in Company Three is exposed
to a greater chance of loss.

Because the rate of return for
Company Three is the same as that for
Company One but at greater risk, no
reasonable investor would purchase
stock in the company. Without change

in the level of return for the given risk, Company Three would have difficulty in

attracting investors.

Company Four

A fourth business is representative of a different industry; Company Four is an
established business that has become a “high tech” operation in a new and developing
field. Because the business is established but the approach to the operation is new, there
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is slightly more risk of loss to the
investor than in the case of Company
One or Two. In fact, the risk is
assessed to be the same as for
Company Three.

The opportunity for return on the
investment is greatly enhanced by the
“high tech” aspects of the operation.
Consequently Company Four is
located above Company Three on
return axis on the Risk Efficiency
Chart. Company Four promises a
higher return than Companies One,
Two or Three, but at the same risk
level as Company Three.
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Of the companies discussed so far, only Company One and Company Four are said to be
Risk Efficient. Company Two is unattractive to investors because its return is too low for
the level of risk. Company Three is unattractive because its risk is too great for the level
of return promised. Hence, there are only two reasonable investment opportunities
available for selection by potential investors. The choice is between Company One and
Company Four. Which is chosen depends on the risk attitude of the individual investor.

Exercise5 — Risk Attitude and Choice

Remembering the risk attitude that was demonstrated by each of the four different
ranchers that ranged from extremely risk averse to risk seeking, complete the statements
to identify which decision would be made by each one. The table provides a summary of
the attitude that each displayed.

Rancher A Extremely Risk Averse
Rancher B Risk Seeker
Rancher C Somewhat More Risk Averse
Rancher D Somewhat Less Risk Averse
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Rancher A would choose to invest in Company [One / Four] because he or she is
extremely risk [seeking / averse]. Rancher B would choose to invest in Company

[One / Four] because he or she is extremely risk [seeking / averse]. Rancher C, because
he or she is somewhat [more / less] risk averse would tend to pick Company [One /
Four]. Finally, Rancher D as a somewhat [more / less] risk averse investor would likely
choose Company [One / Four].
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Risk Attitude and Choice Answer

Check your work and correct any errors. If you made more than two errors you should re-
read the information in this section of the module.

Rancher A would choose to invest in Company [One / ¥eu¥] because he or she is
extremely risk [seeking / averse]. Rancher B would choose to invest in Company

[One / Four] because he or she is extremely risk [seeking / axerse]. Rancher C, because
he or she is somewhat [more / }ess] risk averse would tend to pick Company

[One / Eeux]. Finally, Rancher D as a somewhat [mere / less] risk averse investor would
likely choose Company [One / Four].

Company Five

There is one more company to consider. Company Five has recently acquired a patent on
a new revolutionary product. Independent business analysts have reported that extensive
testing of the product reveals
considerable potential; they predict ‘
that the return for Company Five is
expected to be somewhat better than
that of Company Four. As a result
Company Five lies slightly higher on
the return axis in comparison to
Company Four. Even though test
results look good and Company Five
has done extensive market research
there is always a risk in new products, PN
caution the analysts. Consequently the 2
risk associated with Company Five is
greater than that of Company Four.
Company Five then lies to the right of Risk —*
Company Four on the risk axis.
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Rancher D, a less risk averse investor, might find the increase in return over Company
Four enough to compensate for the extra risk. A more risk averse investor, like Rancher
C, would remain with Company 4. Rancher B definitely goes with Company Five whilst
Rancher A remains with Company One.

Extremely Risk Averse Rancher A Company One
Risk Seeker Rancher B Company Five
Somewhat More Risk Averse Rancher C Company Four
Somewhat Less Risk Averse Rancher D Company Five
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Determining Risk Efficiency

The risk-return chart was developed to
compare the five different investment
opportunities. In reality there is a large
list of investment opportunities. If all
the possibilities were placed on the
chart, we would have a smooth line on
a graph.

B e o xm — ¥

The curve represents risk-efficient
investments. These are opportunities
that represent a maximum rate of
return for the level of risk incurred.
Any location on this Risk Efficiency
Curve is a place where reasonable (that Risk —»
is risk averse) investors would choose

to invest. The only criterion for
selecting one investment over another is the risk attitude of the investor.

Opportunities below the curved line (like Company Two or Company Three) are not
attractive. The expected return for anticipated risk places them far below the Risk-
Efficient Curve. But, the world is not static; adjustments will occur. Let us see what
happens when change is introduced.

Increasing the Rate of Return

Both Company Two and Company Three promise insufficient return to make them
attractive to investors. Company One
is clearly better than Company Two
T because it returns more for the same

level of risk and similarly Company
4 Four dominates Company Three.

/ Investors would soon conclude that
Company Two is overvalued in the
market and discount the share price.
o At the lower share price the return
would move up more in line with the
return offered by Company One.

2 Similarly, if the share price for
Company Three dropped, its expected
rate of return would increase to the
Risk —> level achieved by Company Four.

B0 e o

The same result could occur if
implementing production efficiencies increased the profitability of the company. By
producing more at the same cost and without changing the level of risk, Company Two
and Company Three would thus approach the risk-efficiency curve. They become viable
options for investors (depending upon their individual risk attitudes) to guide selection.
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Reducing Risk

If the management of Company Three
is able to find ways to reduce risk
without changing the overall earning
position, the position of Company
Three would move to the left on the
Risk and Return Chart to a position
closer to the efficiency curve. Without
an increase in return, then, it would
fall on the same location as that held
by Company One.

Risk Efficiency on Your Farm

5 e o >

Risk —»

The risk-return efficiency curve works well in comparing one stock in the market place to
another. Making similar calculations directly for your farm is difficult, maybe impossible.
However, an understanding of the concept provides you with a framework for analyzing
situations. The question is: are you moving closer to or farther away from the efficiency

curve?

Your job as manager is to move your business into a risk efficient position. Once you’ve
done that find the correct place on the curve, the point that suits your risk attitude.

Suppose, conceptually, that your farm is located at position 6 on the Risk Efficiency
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move the operation to position 6A.

Chart, at the same risk and slightly
greater return than Company Three.
Accepting the risk as it is would leave
the operation where it is at a position
removed from the risk efficient
position on the curve.

In exploring ways to move towards the
curve, you could seek to transfer some
risk to an insurance company, for
example? If you did, risk would
decline. But, because of the premium,
so would your return. This option
could move your business to position 1
on the efficiency curve.

Or, you may be able to control risk
with a modest increase in return to
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It may be possible to accept additional
risk along with an increase in return
therefore moving the business to
position 4, perhaps even to position 5.
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Risk —»

As you improve return on your investment your goal is to minimize risk thereby move
toward the Risk-Efficiency curve. The position that you choose on the efficiency curve
depends on your attitude to risk. Only you can decide where are you most comfortable? Is
itat 1? 6A? 4? Or is at 5? The correct position is your personal choice. It is a matter of
risk attitude.

28 Managing in Uncertainty — Identifying Risk Attitudes



CONCLUSION

Dealing with risk is an integral part of the manager’s job. Change brings about
uncertainty. Uncertainty causes exposure to the risk of making errors. But not all
uncertainty is bad because change is not necessarily bad. Uncertainty is a fundamental
part of life and managers must manage risk so that the consequences of bad things
happening are reduced. The manager is continually involved in making choices from
among alternative courses of action. High payoffs usually have a higher risk associated
with them. In making choices, managers must take into account the goals and objectives
of the business. These goals involve a trade-off between risk and return.

The goal that you choose can be located anywhere along the line of the efficient balance
between amount of risk and expected return. The next module in this topic, Identifying
Risk Sources, will help you to establish the difference between business and financial
risks. In Measuring Degrees of Risk you will be introduced to the numerical dimensions
of managing risk in your operation. Finally, the module Designing Risk Management
Strategies will show you ways to manage your risk situation.

The particular strategy you select, however, will be in large measure dependent on your
own attitude to risk. Before proceeding with further study in the science of risk
management, you should test your knowledge of risk attitudes by completing the Self-
Check that follows.
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SELF — CHECK

1. The Decision Chart

Farmer White and Farmer Brown are neighbours in a typical farming community who are
trying to decide on the purchase of a new harvesting system. There are two harvesting
systems available to them. One system has enough capacity to harvest the crop under the
usual situation. The second system is more costly but is large enough to complete the
harvest even under the worst conditions. Usually there is clear dry weather at harvest
time. Unfortunately they sometimes have cold, wet weather and a short harvest season.
White and Brown agree that there is a high likelihood of a normal harvest season and a
low likelihood of a poor one.

The two neighbours agree on the facts. Mr. Brown has decided to purchase the normal
capacity system while Mr. White has chosen the high capacity system. Select the correct
information on the decision chart and the statement.

Action
Purchase new harvest system
Probability Event System with System with
normal capacity high capacity
farmer [White / farmer [White /
Brown] choice Brown] choice
[Short Wet / Crop Harvested Crop Harvested
High Normal Dry] [Extra / No Extra] | [Extra/No Extra]
Harvest Season Cost Cost
[Short Wet / Crop Hsilrvested Crop Hailrvested
Low Normal Dry] With With
[Partial / No] [Partial / No]
Harvest Season
Crop Loss Crop Loss

If the harvest season is normal, farmer White’s decision will have been [correct /
incorrect] because the crop would be harvested at [extra / no extra] cost. The risk
management strategy is to [control / accept] the risk by having greater capacity than

would be needed in a normal harvest season.

If the harvest season is short and wet, however, farmer Brown’s decision will have been
[correct / incorrect] because the crop would be harvested with [partial / no] crop loss.
The risk management strategy is to [control / accept] the risk of an occasional crop loss.

For these reasons, we conclude that farmer White is [more / less] risk averse than farmer
Brown because he or she chose to purchase the [low / high] capacity harvest system.
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2. The Risk Efficiency Chart

(a) Suppose your farm is operating in
position 6 on the Risk Return Graph.
You’ve been attending a seminar
where a new all perils crop insurance
program as a way of transferring risk
was suggested. The program looks
promising as a risk-reducing tool but
there is a premium to consider. Draw
an arrow on from point 6 on the risk
return graph, to the point (1/2/3/
6A /4 or 5) you are likely to end up at
should you decide to use the program.
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(c) You have been investigating ways
of improving your farm income, but
you are conscious of risk exposure.
You have been offered an opportunity
to produce a new product under
franchise. You will have to make a
substantial investment in a building
and in acquiring new equipment. As
well, there is a licensing fee to be
paid. The profit outlook looks
promising but risk is involved. Draw
an arrow from point 6 on the risk
return graph to the point (1/2/3/
6A /4 or 5) you are likely to end up
at should you decide on investing in
the new product.

(b) Suppose your veterinarian has
prescribed a new pre-conditioning
procedure for feeder cattle entering
your feedlot. There is a cost to the
procedure but the result is less disease
in the cattle as well as improved feed
efficiency. That is, the cattle take less
feed to gain weight. Draw an arrow
from point 6 on the risk return graph,
to the point (1/2/3/6A /4 or5) you
are likely to end up at should you
decide on using the pre-conditioning
procedure.
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ANSWERS TO SELF - CHECK

1. The Decision Chart

Action
Purchase new harvest system
Probability Event System with System with
normal capacity high capacity
farmer [White / farmer [White /
Brown] choice Brewn| choice
[Short et / Crop Harvested Crop Harvested
High Normal Dry] [Extea / No Extra] | [Extra/Ne Extral
Harvest Season Cost Cost
[Short Wet / Crop Hz-lrvested Crop Hz.lrvested
Low Normal Dry| Wlth Wlth
[Partial / Ne] [Raxtial / No|
Harvest Season
Crop Loss Crop Loss

If the harvest season is normal, farmer White’s decision will have been [correct /
incorrect] because the crop would be harvested at [extra / ae extea] cost. The risk
management strategy is to [control / aeeept] the risk by having greater capacity than

would be needed in a normal harvest season.

If the harvest season is short and wet, however, farmer Brown’s decision will have been
[correct / incorrect] because the crop would be harvested with [partial / ae] crop loss.
The risk management strategy is to [control / accept] the risk of an occasional crop loss.

For these reasons, we conclude that farmer White is [more / less] risk averse than farmer
Brown because he or she chose to purchase the [low / high] capacity harvest system.
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2. The Risk Efficiency Chart

(a) The all peril insurance program
will reduce your risk by transferring
it to the insurance company;
however, the premium will increase
expenses. In the end your risk is
less, and so is your return. But it is
now risk efficient at position 1.
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(c) Careful budgeting should show that
your revenue would increase by more
than the added costs. However this is a
new product. While the franchiser has
done his or her market homework,
there is still an increased risk. You
would likely end up at point 5 which is
still risk efficient.

(b) While the procedure will add to
your expenses your revenue should
more than offset this so that your
returns should be greater than before
adoption. Because the risk of disease
is reduced, you would experience an
overall reduction in risk. You would
likely end up at point 6A a risk
efficient point.
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