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Managing risk 

Gerry Schwab 

Roy Black 

This is one module of the 
Business Management in Agri- 
culture series and is intended to 
be used with its corresponding 
videotape. The script may vary 
from the actual videotape text. 

Gerry Schwab was raised on a diversified crop and 
livestock farm in southwestern Iowa. He is a professor of 
agricultural economics at Michigan State University. His 
formal education includes a B.S. in agricultural business 
from Iowa State University, an M.S. from Michigan State 
and a Ph.D. in agricultural economics from Purdue 
University. 

Schwab has been a faculty member at Michigan State 
University since 1974 and has been involved in farm 
management activities with teaching, Extension and 
research responsibilities. 

Roy Black was raised on a ranch in eastern Montana 
and is currently a professor of agricultural economics at 
Michigan State University. His formal education includes 
a B.S. in agricultural science from Montana State Univer- 
sity, and a Ph.D. in agricultural economics from the 
University of Minnesota. 

Black has been a faculty member at Michigan State 
University since 1970. He has been active in research and 
educational programs in the risk management area, includ- 
ing the development of microcomputer software. 

Purpose 
The purpose of this module is to help you: 
1. gain appreciation for the need to include risk 

management in your general planning process, 
2. develop your ability to manage risk, instead of risk 

managing you, 
3. understand risk-bearing capacity as differentiated 

from willingness to bear risk, 
4. identify sources of downside risk and appreciate 

their potential impact upon your risk-bearing 
capacity, 

5. identify potential risk-management tools or 
"schemes" for different sources of risk, and evaluate 
their benefit in a risk/returns tradeoff, and 

6. learn to develop and use budgeting methods to 
evaluate possible choices within a risky environ- 
ment. 
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Videotape script 
By Gerry Schwab and Roy Black 

As a farm business manager in today's complex 
agricultural environment, your ability to identify and 
manage sources of risk is a necessity for your financial 
success. Taking too little risk often reduces earnings and 
your financial progress can be hindered as a result. And, 
as history has demonstrated, taking too much risk can 
result in exhausting your net worth. How can you know 
how much risk is enough? How much risk is too much? 

To help us think through some of the principal issues 
in risk management, let's tune in with a farm businessman, 
Fred Farmer, as he talks with Conrad, his farm manage- 
ment specialist. Fred Farmer is portrayed by Roy Black, 
and the management consultant by Gerry Schwab. Schwab 
and Black are agricultural economists at Michigan State 
University. The focus of this module will be four-fold. 
First, to evaluate your capacity and willingness to bear 
risk. Second, to identify sources of risk you face. Third, to 
identify alternatives you can use to manage risks. Fourth, 
to provide practical budgeting methods for evaluating 
alternative risk-management plans. This alternative 
scenario analysis will include use of probabilities with 
budgeting methods. Now let's look in on Fred Farmer and 
his consultant. 

Fred— Conrad, I'm evaluating my farm financial situ- 
ation and would appreciate any assistance you can give me. 
The year hasn't gone as well as I had hoped. When I 
renewed my operating line of credit early last winter, I 
knew that I could have trouble servicing my debt commit- 
ments. My net worth is not what it used to be. My land 
values have taken a real beating in the first-half of the 80s 
and this year's events will pull my net worth down even 
more. My lender is concerned about deterioration in my 
equity and my ability to generate adequate cash flow. 

Conrad— As you look back on it, Fred, can you put your 
finger on the source of the problem? 

Fred— Well, my projected cash flow was not on target. 
My projected income was too high and projected costs too 
low! 
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Conrad— So, you think your projections were not 
realistic! What did the numbers in your projections really 
mean? 

F— Well, when you put in a yield projection you are 
obviously giving a ballpark figure because you just don't 
know what the weather's going to be like during the 
growing season. We may have used more of a yield goal 
rather than a realistic estimate based on our historical yield. 

C— I think that's an astute observation on your part, Fred. 
Year in and year out, significantly more farmers overesti- 
mate than underestimate their yield. Studies suggest that 
farmers, on the average, overestimate gross income by 10 
to 20 percent when making projections. In my experience, 
farmers tend to remember good years and discount the bad 
ones. 

I realize that it's difficult to know what estimation 
procedure to use when yields are highly variable. 

F— If you're going to be of any help to me Conrad, 
you're going to have to do better than that. Can you 
suggest some specific techniques? 

C— If you have 7 to 12 years of accurate yield records, 
throw out the highest and lowest yields, and average the 
rest. I call this an Olympic average. You know, the 
process used in judging diving, gymnastics and such events 
in the Olympic Games. 

F— I have good yield records on most of my acreage. I 
need them to evaluate my production management and 
land control schemes. So I could calculate an Olympic 
average for my yields. 

C— What commodity price expectations did you use in 
your cash flow and income statement projections? 

F— Who knows what the future selling price is going to 
be? Anyway, the commodity prices I used in my projec- 
tions were obviously a bit too high. I was too optimistic. 
But I tried to distinguish between "middle of the road" 
expectations and "hoped-for" prices. 

C— It seems to me that you have two distinct alterna- 
tives—two different roads you can travel. 

F— You've got my attention. 

C— One road is to continue "business as usual"; you 
continue to farm and manage as is. If the current economic 
situation continues, you continue to use up your equity and 
hope that your equity lasts longer than you do. 

F— That sounds more like a hope than a plan. 
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C= Agreed. The second road is one that requires change. 
One of these changes is to pumie alternative enterprises 
that earn a higher return to your resource base. But the 
direction I would like you to think about today is that of 
running a tighter ship in a risk-management sense. 

F— Okay. I think I'm with you. 

C— You need to be more realistic in your plans. Step 
back. Think about your goals, your resources, what 
alternatives you can pursue, the yields you can produce on 
average, and the prices for the products you sell and the 
inputs you purchase. As you prepare cash flow and 
income statement projections for discussion with your 
family and your lender, the numbers need to be truly 
representative of your experiences. 

Some fanners I've worked with say it's good to be 
honestly realistic. That's a tongue twister, but they are 
saying be honest and be realistic with yourself in the 
planning process. 

F— Some of my family members have suggested using 
conservative estimates when making our projections. 

C— I tend to agree. Using a safety factor is prudent 
business management But there's more to the story. A 
second issue in projections and planning is your recogni- 
tion of the need for risk management For example, there 
is a risk that your crop yields could be significantly lower 
than what you typically experience, or that disease could 
wipe out your breeding herd. Just being "realistic" won't 
guard against these catastrophic kinds of problems. 

F— Okay; I buy your arguments about developing realis- 
tic budgets. And I recognize that the process of using 
conservative estimates has its place, but the use of conser- 
vative estimates only guards against small risks. Where do 
we go from here? 

C— As I see risk management, the place to start is with 
establishing your capacity to bear risk and your willingness 
to bear risk. 

IF— That sounds a bit difficult. Do you mean I need to 
examine my balance sheet as well as my state of mind? 

C= We're on the same wave length. You need to know 
both. Recall our previous discussions about use of the 
balance sheet One of the primary uses of a balance sheet 
is to measure the risk-bearing ability of your farani business. 
It is a measure of your solvency. It shows the margin by 

PLMIN1MG ISSOES 

Be realistic in: 
• Setting goals 
•Assessing resources 
• Identifying alternatives 
•Estimating yields 
• Selecting prices 

Recognize need for 
managing risks 
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EXAMPLE: NET WORTH 

Total assets       $350,000 
Total liabilities -$178,000 
Net worth $172,000 

DEBT-TO-ASSET 
PERCENTAGE 

Liabilities $178,000 y inn _ 
Assets     $350,000 

0.508X100 = 50.8% 

DEBT-TO-EQUITY RATIO 

Liabilities $178,000    1.035 
Net worth $172,000 1 

which your debts could be covered if your farm business 
was liquidated and the assets sold. 

F— Do you recall the example you used in your workshop 
discussion? It might help me to get a better handle on the 
concept of risk-bearing capacity. 

C— Sure. In our woricshop example our Frank Farmer 
had total assets with market value of $350,000 and total 
liabilities of $178,000. That left $172,000 of equity or net 
worth ($350,000 - $178,000). With that level of equity, he 
was in no immediate danger of being foreclosed oa But 
when we divided total liabilities ($178,000) by total assets 
($350,000), we found his debt-to-asset percentage was just 
over 50 percent. He was using quite a bit of financial 
leverage. The caution light should go on. When we 
divided his total liabilities by his net worth and determined 
his debt-to-equity ratio, we found it to be just over 1 to 1. 
This indicates that the lender has just as much at risk as 
does the fanner. 

F— Okay; I'm catching on why my lender is so concerned 
about how things are going on my farm. 

C— Another useful aspect of the balance sheet is to help 
you determine the ability of the farm business to meet 
financial obligations in a timely manner. The balance 
sheet can tell how liquid your business is. 

F— I guess I haven't been fully using my balance sheet 
My principal use has been as part of my loan application. I 
believe I have a better handle on what you mean by risk- 
bearing capacity. Could you be more specific in describing 
risk? 

Defining risk 
C— Before I do that, one of the things I do when working 
with families is suggest the need to identify goals for the 
farm business and family. Then I ask: "What could happen 
to prevent reaching those goals?" and "What actions can 
you take to increase your chances for reaching those 
goals?" 

F— One of our major goals is to have an increase in our 
net worth each year. And we need to generate sufficient 
cash flow to service our debts and pay expenses, plus have 
a comfortable amount for living expenses. 

C— Good, then you must recognize the possibility of 
events that can jeopardize the fulfillment of your goals. 
That's the "risk." "Downside" events sometimes occur 
that don't agree with your middle-of-the-road expectations. 
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F— I know all about "downside" risk. Like the drought 
we had a few years back when my com yielded 20 bushels 
per acre instead of my typical 125. 

C— That's a veiy good example of risk that can't be met 
by simply being a pradent projector. Survival after adverse 
events like that depends on the capacity of your balance 
sheet to self-insure, the use of formal insurance policies, or 
offsetting crop or livestock enterprises which balance out 
and compensate for the lower earnings from com. 

F— What do you mean by self-insure? 

C— If you have substantial net worth, you may say, "If a 
particularly adverse event hits, I'll liquidate some of my 
net worth, or borrow against it, to meet the resultant cash 
flow shortfall." 

F— That's what I thought Where do we go from here? 

Identifying sources of risk 
C— Maybe my "laundry list" of sources of risk will help 
you better understand risk. We need an organized way of 
outlining the sources of risk if we are going to take actions 
to manage these risks. 

The first category is production risk. Your yields per 
planted acre will nearly always be different than what you 
anticipate. Sources of downside production risk include too 
little moisture, too much moisture, flood, excessive tem- 
peratures at pollination, hail, wind, fire, disease, etc. 

Crop insurance is an example of a risk-management 
tool you can use to transfer some of your downside yield 
risk to the insurance industry. Diversification, growing 
more than one crop, is another example. Diversification 
will reduce your overall cash flow variability if crop yields 
don't go up and down in exactly the same way for each 
crop. 

The second category is input performance risk. Most 
managers place this risk under production risk, but I prefer 
to sort out pervasive impacts like drought or flood from 
those more closely related to input choices. For example, 
in many areas crop variety choices influence frost risk. 
Also, herbicide performances are affected by weather, and 
opportunities for rescue operations will vary. 

Coiramodilly prices amd access to market risk is the 
thimd item. Prices of com and soybeans (and most com- 
modities) change every day, and certainly from year to 
year. Forward contracting is one marketing strategy to 
shift downside commodity price risk to someone else. As 
in the case of crop insurance, you will have to pay some- 

Identify 
sources 
of 
risk 

Develop 
ways to 
manage 

those risks 
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SOURCES OF RISK 

• Production risk 
• Input performance risk 
• Commodity prices and 

access to market risk 
• Input price and input 

availability risk 
• Borrowed capital price 

and availability risk 
• Technology risk 
• People risk 
• Legal risk 
• Institutional risk 
• Macroeconomic risk 

one for taking some of your risk off your hands. This cost 
can be an explicit premium or a reduction in price re- 
ceived. 

Next is input price and input availability risk. Input 
prices vary for fertilizer, chemicals, feed, etc. Forward 
contracting is an example of a management tool that is 
sometimes used to assure a supply and/or price. With land 
control, share rental (as contrasted to cash rental or owner- 
ship) is a method of transferring to the landowner some of 
the risks associated with yields, product prices and land 
control costs. 

The fifth category is borrowed capital price and 
availability risk. Interest rates, like commodity prices, 
have shown tremendous variability in recent decades. For 
example, many growers found themselves paying high 
nominal interest rates long after inflation pressures sub- 
sided. 

Availability of credit is also relevant. Some credit 
sources are very sensitive to agricultural earnings cycles. 
These lenders enter during prosperity and disappear in 
tough financial times. Select a creditor who believes in the 
long-run future of agriculture. 

Sixth on my list is technology risk. New technologi- 
cal developments often make current methods obsolete or 
inefficient Choice and timing of investments in new 
technology can make or break you. Premature adoption 
can be risky if the new technology does not work as 
anticipated or is too costly or too inflexible. The flip side 
is that new technology often reduces cost per unit pro- 
duced. If you are a late adopter, your neighbors could be 
producing less expensively than you can. 

Seventh is people risk. Most agriculture in the United 
States is characterized by owner and family involvement in 
the day-to-day management and operation of farms. Have 
you made provisions for back-up management capacity in 
the event that a key member of your operation falls ill, 
becomes disabled or dies? Similarly, plans to deal with 
ownership dissolution (husband/wife or partner/partner) 
have become increasingly important in recent times. 

Eighth is legal risk. In our legalistically-oriented 
society, you need to protect yourself from catastrophic 
lawsuits. Having formal liability insurance protection can 
be proclaimed as a necessity for farmers of today and 
tomorrow. 

Ninth is institutional risk. Agriculture can be pro- 
foundly influenced by changes in institutions. Examples 
include government price and income support programs, 
tax rules, OSHA, EPA, etc. Are you aware of how these 
policies influence your farm business? Do you have an 
early warning system to help you anticipate changes in 
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programs? These changes present either opportunities to 
exploit or downside risks that need to be addressed. 

And tenth on my list is macroeconomic risk. This 
category includes factors which influence inflation, ex- 
change rates, trade and access to commodity markets, 
access to labor markets, etc. These risks are beyond your 
control, but sometimes you can anticipate changes and 
position yourself to benefit from them, or at least avoid 
harm. 

F— That"s quite a list, but it does help me categorize all 
these unknowns that confront me. Let's move on to the 
next step. I could use some suggestions to help me manage 
risk, rather than risk managing me. 

Determining risk-bearing capacity 
C— Earlier we agreed that an important starting point in 
risk management is a self assessment of your financial 
capacity to handle adversity. One important measure of 
this risk-bearing capacity is your current net worth. A high 
dollar net worth increases your capacity to handle financial 
adversity. A low dollar net worth decreases your capacity. 

But your net worth is also judged to be high or low 
relative to the size of your business. That's one of the 
reasons I use financial measures as diagnostic tools. 

F— Can you tell me how much risk-bearing capacity I 
have? 

C— Let's start by looking at your most recent balance 
sheet 

Before you proceed too far, take a few moments and 
study the Fred Farmer's balance sheet dated December 
31,19X1 (Appendix Table l,p. 22). Apply what you have 
learned about net worth and other financial measures as 
they relate to capacity to handle adversity. When you are 
ready to continue, we'll give you some opinions on how. a 
consultant views their situation. 

C— Let's look more closely at your balance sheet, Fred. 
I'm sure the first thing you noticed is the market value of 
$497,594 for all your assets is higher than your total debt 
obligations of $392,784; your net worth is positive:— 
$104,810 to be exact. Although nearly $105,000 seems 
like a significant amount of money, it's not high compared 
with your total liabilities of almost $400,000. 
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FRED'S NET WORTH 

Total assets        $497,594 
Total liabilities -$392,784 
Net worth $104,810 

DEBT-TO-ASSET 
PERCENTAGE 

Liabilities $392,784 
Assets     $497,594 

0.789X100 = 78.9% 

CURRENT RATIO 

X100 = 

Cur, assets $122,594   1.41 
Cur. liabil.     $86,784 ~ 1 

If you calculate the percentage of your total debts to 
total assets, or $392,784 divided by $497,594, and multiply 
the result by 100, we get 78.9 percent This gives the 
percentage of your assets that would be required to remove 
your debts. This level of almost 80 percent is quite high 
and suggests the need for risk management to protect your 
equity. 

F— Hey, that's a real eye opener! 

C— Here's an interesting question for you. Ask yourself 
how much of a yield loss per acre it would take to eat up 
your $105,000 of net worth? 

F— Well we are running about 640 tillable acres. 

C— Okay; allowing $15,000 to $20,000 for family living 
expenses, and dividing the remaining $85,000 to $90,000 
by 640 acres would permit a loss of $130 to $140 per acre 
before "ground zero" is reached. 

F— That's an interesting figure but not exactly comfort- 
ing in my case. Another 20-bushel-per-acre-com-yield 
year would nearly wipe me out. 

C— Another measure of your risk-bearing capacity is 
your liquidity. Are dollars available from current assets to 
service debt obligations due in the next 12 months? One 
measure of liquidity is the current ratio; that is, current 
assets relative to current liabilities. Your ratio of $122,594 
of current assets divided by $86,784 of current debt 
indicates that you have $1.41 available for each dollar of 
current debt. This is safe, but not particularly comfortable. 

Overall, you have small credit reserves, in a relative 
sense. This situation makes bearing existing risk burden- 
some and leaves you with very limited ability to bear 
additional risk. 

F— Farming is a big gamble, and I would like to transfer 
some of the risks I face to others. How do I get a handle 
on making better decisions in this risky environment? 

Managing risk 
C—' Let's pick a specific example to introduce the concept 
of risk management. Think about your com crop. Let's 
ask the question "Would it be prudent to buy multiple-peril 
crop insurance to guarantee you a certain level of income?" 

F— Could we use the drought year we discussed earlier as 
an example? Let's see, the reduction in com and soybean 
sales, at current prices, would be about $90,000. 

C— That would essentially exhaust your net worth 
wouldn't it? You would have only $15,000 left. 
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F— I would really be between a rock and a hard place 
with my lender if that happened. Essentially, he would 
own the farm! 

C— Obviously not a desirable position from your per- 
spective. To give us some sense of possible risky events, 
let's take time to enumerate the major production risks you 
face. And let's get a handle on the size of each risk, in the 
event that they do occur. 

F— Where do you want to start? 

Determining risk probability 
C— Let's continue with our yield risk example. Here is a 
work sheet depicting a method we've used in working with 
farmers who are evaluating the multiple-peril crop insur- 
ance purchase decision (Appendix Table 2, p. 24). The 
first column identifies the major sources of yield risk from 
drought to fire. The second column asks for an estimate of 
the probability (in terms of the number of years out of 25) 
that the event will occur. The third column asks for an 
estimate of the size of the event—for those years when the 
event occurs. We use a range of 0 to 100 percent to 
estimate the extent of loss. 

F— Your work sheet seems kind of complicated—and 
inflexible! 

C— It's really not very complicated. But it does require 
organized thinking and use of your own and your 
neighbor's experiences—perhaps including more than one 
generation. 

F— Okay; but it still seems pretty inflexible. About once 
in a generation—say once in every 25 to 35 years—we 
have a drought which cuts our com yield to 20 bushels per 
acre. 

C— Let's enter your numbers into the work sheet to 
analyze your situation. You said about once in a genera- 
tion you have a severe drought where your yield might be 
20 bushels per acre. If we take the actual yield (20 bush- 
els) and divide it by the anticipated yield (125 bushels), we 
get 16 percent, telling us that the drought-year yield was 16 
percent of expected harvest. So the drought caused a yield 
loss of 84 percent (100% - 16%). We'll enter a range of 80 
to 90 percent on the work sheet. 

F— But I've had a less serious drought too. Where does 
that fit in? 

C— Let's try defining the extent of loss as a range. 
Possibly a less serious drought resulting in a 50-percent 
decline in yield would occur more often. 

SOURCES OF 
PRODUCTION RISK 

Risk 
Drought 
Ex. moist. 
Heat 
Flood 
Wind 
Hail 
Frost 
Insects 
Disease 

Chance 
of loss 

1 

Extent 
of loss 

80-90% 

BMW. "tWaiWlilWftHll^aBES 
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F— Sure. In my area about twice in a generation—1 year 
in 12 to 1 year in 20. That's between 5 and 8 percent of 
the time. 

C— I agree that my proposed work sheet is a bit rigid, but 
we've had quite a bit of experience using this discussion 
format with fanners. This process has gotten discussions 
started in a thoughtful, significant way. 

F— Can you summarize where we're at? 

C— For your farm business, we've just established that 
there is a one twenty-fifth to one thirty-fifth chance—3 to 4 
percent—that your family will exhaust its net worth if no 
strategies are taken to reduce the yield risks you face. Is 
that a risk you and your family are willing to take? 

F— Probably not What are my alternatives? What do I 
need to know to make a wise decision on whether I should 
purchase some kind of insurance to transfer a portion of 
my yield risks to the insurance industry. 

C— Let's back up a minute. We've reviewed key con- 
cepts you can use to organize your thoughts and think 
through the issue of whether you are going to manage risk, 
instead of having risk manage you. These concepts have 
included knowing your risk-bearing capacity and identify- 
ing the risks you face. As a starter, we just introduced you 
to a production risk work sheet Now, let's turn to your 
drought example and consider the use of crop insurance as 
a risk-management tool. 

Last week, I asked you to develop com enterprise 
budgets under three different yield scenarios. Did you 
bring those budgets? 

F— Yes. I've determined my estimated costs and returns 
for com under three different yield levels. 

Take some time now and review Appendix Tables 2 
and 3, (pp. 24-25). Have Table 3 on hand for this next 
section. Complete Exercise 3 now. 

Risk-management alternatives 
F— Well as you can see, I prepared budgets for 20-, 125-, 
and 160-bushel per acre yields. These budgets are repre- 
sentative of production in a very dry year, a more typical 
year and an excellent year, respectively. I have included 
income from the com sales and from the deficiency 
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payment. The expenses are basically my out-of-pocket 
variable expenses. 

C— Great Looks like a commendable job in pulling 
these numbers together. Now, based on your yield history, 
let's suppose your insurable yield for multiple-peril crop 
insurance is 120 bushels per acre. That's slightly less than 
your projected average of 125 bushels per acre, since it's 
based on an estimate of your 10-year average yield and 
your yields have been increasing each year. 

There are three levels of coverage: 50-, 65-, and 75 
percent of your yield. Let's focus on the 65-percent 
coverage option since it's designed to "protect" variable 
costs. For the alternative of purchasing 65-percent cover- 
age (or 35-percent deductible) at the indemnity price 
option of $2 per bushel, your insurance premium cost for 
your farm is about $5 per acre. 

F— So what does that $5 buy me? 

C— It buys you cash flow protection when your yield is 
less than your yield guarantee. The yield guarantee in your 
case is 65 percent of your 120-bushel insurable yield, or 78 
bushels per acre. 

F— Translate that into dollars—something that we 
farmers understand. 

C— For your com enterprise, the annual cost of this risk- 
management tool is $5 per acre. What you buy is protec- 
tion against the low net cash flow in that disastrous dry 
year when you harvest 20 bushels per acre. If that dry year 
occurs, your indemnity payment would be calculated like 
this: Take the 78 guaranteed bushels, subtract the 20 
bushels harvested, and multiply the result (58 bushels) 
times the $2 per bushel indemnity price. In the worst year 
you've guaranteed yourself $116 per acre. 

F— So I guarantee myself $116 per acre plus the defi- 
ciency payment of $114 per acre for a total of $230. In 
addition I receive the income from the sale of the 20 
bushels of com harvested. 

C— That's correct That amount is sufficient to cover 
your $221 out-of-pocket variable costs of production from 
your enterprise budget sheet (Appendix Table 3) plus your 
$5 premium costs. The insurance indemnity payment 
reduces the adversity caused by the catastrophic drought 

FRED'S FACTS 

Insurable yield      120 bu. 
Insurance premium 

• 65% coverage or 
• 35% deductible 
• $2/bu. price option 

$5/acre cost 
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DRY YEAR RESULTS 

Guarantee 78 bu 
Dry year harvest -20bu 

58 bu 
Indemnity price X $2.00 
Income/acre $116.00 

MAXIMIN RULE 

Pessimist— the worst will 
happen 

MAXIMAX RULE 

Gambler— the best 
possible situation will occur 

Completing a payoff matrix 
F— Okay. How do I put this together to help me make a 
decision? 

C— Allow me to introduce you to the concept of the 
payoff matrix (Exercise 4, p. 30). It's very useful for sum- 
marizing the net cash flow above varialjle costs per acre for 
the alternative actions of no insurance versus buying 
insurance to guarantee 65-percent protection of your insur- 
able yield. Combining these two "actions" with the three 
events or "states of nature" that you've identified gives us 
six action/event situations to compare. Of course, you'll 
recognize the figures in the "no insurance" column as those 
bottom line figures from your com budgets (Appendix 
Table 3). 

F— Sure do! 

C— Let me explain how we arrive at the figures in the 
right hand column ("insurance coverage"). Let's work 
through the worse-than-typical weather scenario so that 
you will be able to complete the other two. The 65-percent 
insurance coverage provides a guarantee of 78 bushels 
(120-bushel-per-acre insurable yield times 0.65). Under 
extremely dry weather conditions, you would expect a 20- 
bushel harvest leaving a balance of 58 bushels multiplied 
by the $2 per bushel indemnity price, equaling $116 of 
indemnity income. Add the net income from a dry harvest 
year of -$71 and we get total income of $45 per acre. 
Subtract the $5 per acre insurance premium, and we end 
with $40 net return per acre. 

F— I still don't see how to make the decisioa 

Willingness to bear risk 
C— The payoff matrix is a helpful way to organize the 
data describing the various scenarios we're evaluating. The 
decision guidelines you use are related to your risk-bearing 
capacity and your family's risk preference. If you are a 
risk-averter, you might use the MAXIMIN rule which 
means you may have a pessimistic outlook and worry 
about the worst happening. Given this outlook, you as a 
risk-averter might choose the action that has the greatest 
minimum return. That is the best of the worst possible 
outcomes. For our example, the decision would be to buy 
insurance protection since it provides a minimum payoff of 
$40 per acre versus a negative $71 per acre for the no in- 
surance action. 

Now if you and your family are gamblers and believe 
that the best possible situation will tend to occur, you use 
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the MAXIMAX criterion. This decision guideline says to 
use that action resulting in the greatest maximum return. 
For this example, the action of not buying insurance results 
in the highest payoff of $155.40 per acre versus $150.40 
without insurance. Both these decision guidelines are a bit 
naive in that the probabilities of alternative states of nature 
are ignored. 

F— Okay. Buying insurance is one of your risk manage- 
ment tools. But where do probabilities come in? How do 
they help me decide if I want insurance, or for that matter, 
how much? 

Probability of events happening 
C— We've established that if you don't insure there is a 
3- to 4-percent chance you will be insolvent, or nearly so at 
the end of the year. What's your family's capacity to bear 
risk? Does your family have the willingness to take that 
risk? 

F— Earlier, you spoke of risk/return tradeoffs. What 
returns would my family get if we roll the dice without 
insurance? 

C— We haven't assembled enough information to com- 
pletely answer that question. We know what happens 
under each of the "states of nature" or weather patterns. 
But what we don't know is the weighted-average net cash 
flow. And for the moment, I'm going to skip the interme- 
diate steps and get right to the point 

If we had a more complete description of the distribu- 
tion of the probabilities of alternative yields, we could 
calculate a weighted-average net cash flow. Suppose, for 
example, we take the range of yields that we could imagine 
happening—from the worst year possible to the best 
year—and break them into 15 ranges. Each range will 
consist of 10 bushels starting from 11 to 20 bushels, 21 to 
30, and so on up to 151 to 160 bushels for the last incre- 
ment 

F— What do we do with these ranges? 

C— If we knew the probability for each yield range, we 
would multiply that probability times its net cash flow for 
that yield range to calculate a weighted average net cash 
flow. To illustrate, remember earlier we said there was a 
4- to 5-percent chance of a 20-bushel-per-acre yield in a 
25-year stretch? So for the 11- to 20-bushel yield range, 
we take 4 percent (0.04) times the expected net cash flow 
of-$71 per acre, giving us -$2.84 per acre. If we continue 
with this calculation for each yield range and total the 

NO INSURANCE 

Net 
Yield cash 
range    Prob.    flow      Avg. 
11-20      0.04   $(-71) $(-2.84) 
21-30 
31-40 

121-130 0.11 98      10.78 

151-160 0.03        155        4.65 
Weighted average $ 93.00 

WITH INSURANCE 

Net 
Yield cash 
range Prob. flow Avg. 
11-20 0.04 $ 40 $1.60 
21-30 
31-40 

• 
• 

121-130 
* 

0-11 93 10.23 

• 
151-160 0.03 150 4.50 
Weighted average $ 90.50 
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results, we will get the expected weighted-average net cash 
flow of $93 per acre for com under the "no insurance" 
strategy. The same thing can be done for the "with insur- 
ance" strategy, again using your com budget figures and 
the same probability estimates. The weighted average for 
the "with insurance" is $90.50, a difference of $2.50. 

F— I'm starting to get the hang of it. 

C— Specifically the equation is this: Weighted average = 
(Probl X Net cash flowl) + (Prob2 X Net cash flow2) + ... 
+ (ProblS X Net cash flowlS). 

So in our example, the weighted average with crop in- 
surance is $2.50 per acre less than the weighted average 
without crop insurance. 

F— That says the cost to me to avoid the most significant 
end of the downside risk, including insolvency, is $2.50 
per acre. 

C— That's right. In most years, your net cash flow will 
be $5.00 per acre less with insurance. In years where 
yields are low (in your example, below the level necessary 
to cover cash variable costs) you'll receive an indemnity 
payment from the insurance pool. 

F— The $116 per acre indemnity income when my yield 
is 20 bushels per acre looks good. 

C— Yes, what many farm families fail to recognize is that 
the reduction in net cash flow is, in some sense, less than 
the cost of the premium, because sometimes the lower 
yields may occur and pull their average net cash flow 
down. 

F— The process you are describing is not unlike calculat- 
ing the average price after selling several loads of grain 
over the course of the year. 

C— What I'm trying to convey is that there's no way to 
remove or transfer all risk of unknown events. But you do 
need to give thought to your risk-bearing capabilities, your 
alternative courses of action for any given problem, and the 
chance or probability of an event occurring that influences 
the payoff from your decision. Most risk-reducing or risk- 
transfer strategies have a cost. You need to ask whether the 
potential loss is sufficiently large that you need to employ 
some risk-management strategy. What would you be 
willing to pay—the risk premium—to reduce your risk 
exposure? 

Given this general recipe for risk analysis, let's talk 
about some actual risk-management strategies for your 
farm. 
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F— Sounds good! 

C— But before we do that, Fred, this information on 
probability has been coming at you pretty fast. Let's break 
and give you a little time to review some of this important 
information. Why don't you complete the payoff matrix 
for your farm. When you're done, I'll share some risk- 
management strategies with you. 

Do Exercise 4 (p. 30) new. 

Risk-management strategies 
Hope you're a bit more comfortable now with the 

payoff matrix. At the end of this session you'll have a 
chance to set up another matrix using a weed control 
problem on your farm. Now as I promised, let's talk more 
about some risk-management strategies that you can use on 
your farm. 

F— That's what I need. 

C— First, we need to recognize that the purpose of risk 
management is to ensure that net income and the change in 
net worth will be above some desired level and that vari- 
ability of income will be reduced. Risk management, 
however, will probably have a cost or risk premium. My 
risk-management strategies would address production, 
marketing, and financial sectors of the farm business, plus 
some personal considerations. But first, review with me 
what you are doing on your farm. 

F— I have a crop rotation of com and soybeans using 
conventional tillage on my own 400 tillable acres plus the 
240 that I cash rent. My wife and I do most of the work 
with the exception of seasonal tractor driving help. We 
have enough, probably excessive, machinery capacity to 
get things done on time. We have 50,000 bushels of 
storage and usually store everything unless the yields are 
so high that I run out of space. In that case I simply sell 
what I can't store. 

Production/financial strategies 
C— Some risk-management strategies related to the. 
production/financial interaction would include: diversifi- 
cation, spatial dispersion, enterprise selection, production 

PURPOSE OF RISK 
MANAGEMENT 

• Ensure that net income 
and net worth 
changes are above 
some desired level 

• Variability of income will 
be reduced 
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PRODUCTION/ 
FINANCIAL 
STRATEGIES 

Diversification 
Spatial dispersion 
Enterprise selection 
Management schemes 
Crop insurance 
Resource reserves 
Resource services 

control 
Flexibility 
Government programs 
Knowledge 
Managerial expertise 
Outside information 

management schemes, insurance, resource reserves, control 
of resource services, flexibility, consideration of govern- 
ment programs, and adequate knowledge base including 
farm record data, your own managerial expertise, and use 
of outside information sources when a lack of knowledge 
is perceived. Which of these are you now using? 

F— I produce two crops, so I'm diversified to that extent, 
especially compared to when I grew only com. Adding 
soybeans helped on the production pest problems associ- 
ated with growing one crop continuously, plus the work- 
load or timeliness is spread out. I have plenty of machin- 
ery capacity but the debt service on that equipment is high. 
I also participate in the feedgrains program which cuts 
down my com acres planted and guarantees me a price and 
some income protection in the form of deficiency pay- 
ments. These are risk-management tools, aren't they? 

C— Yes, but diversification works best if the profits from 
the enterprises are not perfectly correlated. That is when 
the profit from one enterprise decreases, the profit from the 
second enterprise increases and vice versa. Com and 
soybeans are often influenced in the same way by growing 
conditions. For example, drought will probably reduce 
yields of both although the timing of the rainfall or lack 
thereof can influence them a bit differently because of 
differences in the flowering period. 

Diversification into another crop or livestock enter- 
prise also raises the need to evaluate your own knowledge 
base for those new enterprises and the possible need for 
increased capital investment. Diversification into some- 
thing in which you have no knowledge would not reduce 
your risk. Diversification into volatile enterprises that 
have a wide range of earnings could increase your risk. 

F— Okay. What else can I do to manage risk? 

C— Have you considered alternative ways to control 
resources? Your cash rent of land puts all the risk of yield 
and price changes on your balance sheet Share renting is 
an alternative that allows sharing of this risk with the 
landlord. Having a written contract regardless of the rental 
method clarifies responsibility for you and the landlord. 
Contracting for some specialized machinery services, or 
going to some type of reduced tillage could possibly help 
reduce demands on your own time and maybe also 
strengthen your balance sheet if new debt can be avoided 
or old debt reduced by reduction in your machinery 
inventory. Here again the risk/returns tradeoff needs to be 
evaluated for your situation. 
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F— I have a pretty good feel for how to evaluate those 
options in the form of changes in income versus changes in 
cost. 

C— Appropriate production management techniques can 
also reduce risk associated with production. 

F— Okay. I'm fairly comfortable with my knowledge of 
production practices. I recognize the need for continual 
monitoring and evaluation of what we're doing. I use 
integrated pest monitoring, my tile drainage is in good 
shape and I am looking at reduced tillage alternatives. 
Basically I'm comfortable with most of those things 
associated with getting bushels, but the dollars are the real 
concern. 

C— What about formal insurance policies for protection 
against losses of dollars? 

F— Sure; I have property and liability insurance. 

C— Both those policies are appropriate protection for 
these unlikely events that have a large potential loss in the 
fonn of fire, lawsuits, etc. What about crop insurance? 

F— I never had multiple-peril crop insurance as I had 
always heard that it was quite expensive; but now that I've 
heard that the program has changed, I will check it out for 
my farm. 

C— Good. Crop insurance provides a specified level of 
income protection for each insurable unit—that is each 
crop on each farm. 

F— What about risk management in marketing? 

Marketing/purchasing strategies 
C— For your commodities you have several pricing 
strategies that help establish product prices before delivery 
such as forward contracting, sales hedging using the 
futures markets, or buying price insurance through "put" 
options. All these are methods of transferring risk of price 
change to someone else. Right now with your cash- 
marketing strategy, you are assuming all the risk of price 
change. With your storage strategy you lengthen out the 
time period in which you can establish price, but you are 
also assuming all the risk of condition loss associated with 
storage. Here again each of these strategies has a certain 
cost in the form of loss of flexibility, brokerage fees or 
whatever. Still you need to determine if these strategies 
can be employed by you. Each year is different and can 
require a different strategy. Don't get locked into doing 
the same thing each year. 

MARKETING 
STRATEGIES 

1. Establishing prices 
before delivery 

• Forward contracts 
• Hedging in futures 

market 
2. Buying price insurance 

• Options 
3. Spreading sales 

PURCHASING 
STRATEGIES 

1. 
2. 

3. 

Forward contracts 
Futures hedging for 

inputs traded on the 
exchange 

Fixed interest rate 
notes 
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FINANCIAL 
STRATEGIES 

1. Maintain credit 
reserves 

2. Maintain adequate 
liquidity 

3. Employ self-liquidating 
loans 

PERSONAL 
STRATEGIES 

1. Health insurance 
2. Reserve managerial 

capacity 

F— Point well taken. It's easy to be a creature of habit. 
What else can be done? 

C— Some of these marketing strategies I just mentioned 
can also be used in purchasing inputs. Forward purchases 
with contracts specifying terms including price, use of the 
futures to lock-in a price for inputs traded on the exchange, 
and fixed-interest rate notes are all examples of strategies 
to reduce input price variability. The risk/returns trade-off 
again needs to be evaluated. It is possible that you will 
sometimes be better off to self-insure—to carry the risk 
yourself. You always need to consider the impact on your 
balance sheet. 

F— As you continue to emphasize, my risk-management 
strategy should always consider the impact upon my 
balance sheet! 

C— Correct. You have risk-management strategies in 
production and marketing that will influence your equity 
positioa 

Financial and personal strategies 
C— In addition, you have some general financial risk- 
management strategies. What I mean here is the need for 
credit reserves and adequate liquidity. Don't get your 
finances stretched too thin. Also, when borrowing money, 
maintain a high proportion of self-liquidating loans. That 
is, borrow money with appropriate interest rate and length 
of loan repayment terms such that the debt service obliga- 
tions can be paid for from income generated by that 
activity for which the money was borrowed. 

My last point in risk management is protection for you 
and your family's health. Have some health insurance. 
Take care of yourself but have some back-up managerial 
capacity. 

F— I know that our health is really important. It appears 
there are no easy cut-and-dried answers, but this discussion 
has certainly given me a few things to think about Thanks 
for sharing these points with me. 

Summary 
It should be obvious that today's agricultural environ- 

ment has no shortage of risk confronting today's farm 
business manager. Fred's management consultant has 
stressed many things, not the least of which is the impor- 
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tance of realism in planning. This includes using estimates 
and data which are truly representative of your own 
experience. Of equal importance is the ability to recognize 
the need for managing any risks which can keep you from 
achieving your goals. 

We have attempted to put some order to the vast array 
of risks facing farmers by classifying them into several 
categories from production to macroeconomic risks. Some 
events represent large catastrophic losses that seldom occur 
as contrasted to smaller loss events that occur more fre- 
quently. Conrad pointed out the need to not only recognize 
the possible occurrence of risky events but also be aware of 
how each might influence your farm business. We've 
established the importance of the first line of defense— 
assessing your capacity and willingness to bear risks. 
We've shared several tools in the form of work sheets for 
identifying sources of risk and associated chances of loss. 
We've introduced you to a payoff matrix and concepts of 
probability to help you make predictions and decisions. 
But in the end you must decide if a potential loss is suffi- 
cient to employ an explicit risk-management strategy or 
whether the self-insuring strategy is preferable. 

We've introduced and reviewed many key concepts. 
We hope they will help you manage risk, instead of risk 
managing you. That is, of course, the ultimate decision. 
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Appendix table 1 

Balance sheet 

Name:      Fred Farmer Date: December 31.19X1 

Assets Liabilities and net worth 

Cost 
Market 
value Cost 

Market 
value 

Current assets ■   ■.: 
..■■..■ Current liabilities 

,    .       . 

Cash $      6.650 $      6,650 Accounts payable $    62,784 $    62,784 

Livestock: 
Hogs 

Grain inventory: 
Com      34,880 bu. 

0 

62,784 

0 

62.784 

Portions of I-T and L-T 
debt due in 12 months: 

Intermediate (I-T) 

Long-term (L-T) 

11,500 

12,500 

11,500 

12,500 

Soybeans 9.600 bu. 

Supplies 

48,000 

5,160 

48.000 

5.160 

Accrued interest: 
Accounts payable 

Intermediate (I-T) 

0 

0 

0 

0 

Long-term (L-T) 0 0 

Accrued taxes: 
Real estate 0 0 

Income & Soc. Sec. 0 0 

Other 0 0 Other 0 0 

Total current 
assets $ 122.594 $ 122,594 

Total current 
liabilities $    86,784 $    86,784 
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Assets                               Liabilities and net worth 

Cost 
Market 
value 

Market 
value 

Intermediate 
assets 

Intermediate 
liabilities 

iiiiii             iiiii 

Machinery: 

Cost        $128,000 

Ace. Dep.   60,000 

Breeding livestock 

Other 

$ :;iii:;:;:K¥i¥;S:;i::S 

68.000 

n 

0 

$    75.000 

£:ox::£::x::-:::::::::::::£:# 
.:::::;::::::-:::-;-:::::::-:-:-:::;:v::::: 

Machinery loan 
(Amount due beyond 
12 months) 

Other 

$    68.500 

0 

$    68.500 

0 

0 

0 

Total Intermediate 
assets $    68,000 $    75,000 

Total intermediate 
liabilities $    68,500 $    68,500 

Long-term assets ■   ■■                    .■■.■...■.■      :■.■ ■■: ■ Long-term liabilities 

Land and buildings: 
Cost        $320,000 

Ace. Dep.   35,000 

Other 

285,000 

0 

$ 300,000 
Real estate mortgage 
(Amount due beyond 
12 months) 

Other 

$ 237,500 

0 

$ 237,500 

0 0 

Total long-term 
assets $ 285.000 $ 300,000 

Total long-term 
liabilities $ 237,500 $ 237,500 

Total liabilities $ 392.784 $ 392,784 

Net worth $    82.810 $ 104.810 

Total assets $ 475.594 $ 497.594 
Total liabilities and 

net worth $ 475.594 $ 497.594 
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Appendix table 2 

Work sheet for identifying sources of production risk 

CROP 

Chance of loss 
No. of years out 
of 25 (or chances 

out of 100) 

Extent of loss 

Use index of 0-100 
to specify range 

Comments 
Type of loss; 

experience you or your 
neighbors have had 

1. Drought 

2. Excess moisture 

3. High temperature at 

4. 

pollination time 

Flood 

5. Wind 

6. Hail 

7. Frost 

8. Insect 

9. Diseases 

10. Fire 
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Appendix table 3 

Corn enterprise budget (variable expense basis) 

Much worse than Typical Much better than 
typical weather weather typical weather 

Income vb/Acre 

Yield 20 bu 125 bu 160 bu 
Multiply by loan rate $1.80 /bu $1.80 /bu $1.80 /bu 

$36.00 $ 225.00 $ 288.00 

Deficiency payments 
Add95bu@$1.20/bu 114.00 114.00 114.00 

Total income per acre $150.00 $ 339.00 $402.00 

Variable expenses1 

Pre-harvest $ 112.00 $ 112.00 $ 112.00 
Harvest 25.00 25.00 25.00 
Drying 4.00 23.75 29.60 
Land rent2 80.00 80.00 80.00 

$221.00 $ 240.75 $ 246.60 

Net above listed expenses $ (71.00) $ 98.25 $ 155.40 

1 Includes cost of maintaining the set-aside acreage. 
2 Includes cost set-aside acres (20%) of base acreage 
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Exercise 1 

Video questions 

Indicate whether each of the following statements is true (T) or false (F). You are also encouraged to 
make comments about the statement to clarify why you answered as you did. 

T     F        1.   Risk-management strategies and tactics can be employed by farm managers to eliminate 
all risk on their own farms. 

T     F       2.   The appropriate strategy in managing risk is to shift or transfer risk to someone else in 
the food and agricultural system who is willing to assume or take on this risk. 

T     F       3.   Individuals vary in their capacity to carry risk. 

T     F       4.   One objective of successful farm managers is to evaluate risk-management strategies in a 
risk/returns framework. 

T     F       5.   The word "risk" should convey the same meaning to all farm managers who operate in 
an environment of uncertainty or the unknown. 

T     F       6.   The meaning of "probability" of an event is the chance of that event occurring. 

T     F       7.   Diversification is a risk-management strategy that should always reduce risk and increase 
net income. 

T     F       8.   Since we never have perfect knowledge about future events, our environment for deci- 
sion making can always be accurately characterized as being one of risk and uncertainty. 

T     F       9.   Your net worth or equity is one measure of your capacity to carry risk. 

T     F      10.   Farm decision makers need to be optimistic in their projections about future events in 
order to avoid an inability to act that comes with depression. 

T F 11. Increasing the farm size in order to spread the fixed costs over more production volume 
is also a risk-management tool as you have more capacity to absorb economic impact of 
adverse events. 

T     F      12.   Preparing a written farm business plan is an important step in recognizing the need for 
having a risk-management plan. 
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T     F      13.   Risks relating to the financing of the farm business are taking on greater importance in 
today's complex and changing agricultural climate because of reduced credit reserves 
and tighter profit margins. 

T     F      14.   Buying insurance as a risk-management tool will raise your costs and lower your profits. 

T     F      15.   Aiming for the highest yield goal by employing the best production technology is a way 
to increase profits and reduce risk. 

T     F     16.   Because weather is so unpredictable and has such a large impact on production, crop 
insurance should always be used as a risk-management tool. 

T     F      17.   Because nonagricultural firms and industries, such as manufacturing that operate inside 
buildings, are not influenced by the weather, they have much less risk than farming has. 

T     F      18.   Farm businesses that survive and grow during the future will be headed by better risk 
managers. 

T     F      19.   Because risk management is so complicated, farmers of the future will need consultants 
to make the decisions for them. 

T     F     20.   There will always be some risk associated with fanning. 

Managing risk   •   27 



Exercise 2 

Identifying sources of risk 

This module introduced a "laundry list" of ten risk sources. This list provides an organized way to help 
identify appropriate management actions that can be taken. Select a major crop on your fann. Describe 
one or more sources of downside risk for each category that will affect that crop. Describe a possible 
means for managing each risk. Do the same for a livestock enterprise or a minor crop. 

Enterprise   
Source of risk        Description of risk Management strategy 

1.    Production risk        

2.    Input performance risk 

3.    Commodity price/ 
market access risk 

4. Input price and 
availability risk 

5. Borrowed capital price 
and availability risk 

6. Technology risk 

7. People risk 

8. Legal risk 

9. Institutional risk 

10. Macroeconomic risk 
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Exercise 3 

Work sheet for identifying sources of production risk 

This module introduced the following work sheet to help farmers evaluate the multiple-peril crop insur- 
ance purchase decision. The first column lists the major sources of yield risk. The second column is for 
your estimates of the probability (number of years out of 25 or chances out of 100) that each event will 
occur. They should be based on your own and your neighbor's experiences. The third column is for esti- 
mates of the size of the event, when the event occurs. Usually the loss is specified as a range. Select a 
crop on your farm and complete the woik sheet. 

CROP 

Chance of loss 
No. of years out 
of 25 (or chances 

out of 100) 

Extent of loss 

Use index of 0-100 
to specify range 

Comments 
Type of loss; 

experience you or your 
neighbors have had 

1. Drought 

Excess moisture 

High temperature i 
pollination rime 

Flood 

Wind 

HaU 

Frost 

Insect 

Diseases 

Fire 

2. 

3. it 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
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Exercise 4 

Completing a payoff matrix 

The following payoff matrix was used to summarize the net cash flow above variable costs per acre for 
the alternative actions of "no insurance" and "sixty-five percent protection." Combining these two 
"actions" with three weather events—dry, typical and better than typical—gives six action/event situ- 
ations. Four of the six net figures are provided; calculate the two remaining figures. 

Action 

State of nature Yield 
Insurance 

No insurance        coverage 

Much worse than typical weather 

Typical weather 

- - Bu/Acre - - 
20 

125 

160 

1 Net/Acre  
$ (71.00)         $   40.00 

98.25 

Much better than typical weather 155.40 

Assumptions 
Insurable yield—120 bu/acre 
Indemnity price—$2/bu 
Insurance premium—$5/acre 

Calculations Dry Typical Much better 

Guarantee 78 

20 - Actual harvest 

= Difference 58 

$2 

116.00 

(71.00) 

45.00 

5.00 

$40.00 

X Indemnity price 

= Indemnity income 

+ Net income w/o insurance 

= Total income 

- Insurance cost 

= Net income 
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Exercise 5 

Developing a payoff matrix 

A payoff matrix is a technique to help organize your problem-solving process when there is uncertainty 
about certain events. In this exercise you will set up a payoff matrix for a weed control program. 

Problem-solving process 
1. Define the problem: Select a weed control program alternative for use on com. 

2. Identify alternative weed control actions: 
A. Pieplant incorporated (PPI) 
B. Preemergence application (PRE) 
C. Postemergence (POST) 

3. Identify the possible events or "states of nature" that will influence the payoff of each action. 
A. Low rainfall 
B. Optimum rainfall 
C. High rainfall 

4. Calculate a payoff for each action/event combination. Be certain that the differences between each 
action/event are specified in the calculated payoff. 

5. Prepare payoff matrix. 

6. Use and compare various decision-making guidelines to determine the appropriate actioa 

Specified Assumptions 
1.   Cost of each action: 

PPI — $22.00 per acre (includes chemical spraying and incorporation). 

PRE — $18.50 per acre (includes chemical and spraying). 

POST — $12.00 per acre (includes chemical and spraying). 

All other variable costs, excluding herbicide, are $125 per acre for each action. 
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2. Yields for each action/state of nature combination. 
PPI - With optimum weather, yield is 130 bu. per acre and is reduced by 10 percent to 117 with low 
rainfall and by 20 percent to 104 bu. per acre with high rainfall. 

PRE - With optimum weather, yield is 130 bu. per acre and is reduced by 30 percent to 91 bu. with 
low rainfall and by 20 percent to 104 bu. per acre with high rainfall. 

POST - With optimum weather, yield is 100 bu. per acre and is reduced by 30 percent to 70 bu. 
under both the high and low rainfall scenarios. 

3. Com price is assumed to be $2.00 per bushel. 
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Answer key 1 

Video questions 

Indicate whether each of the following statements is true (T) or false (F). You are also encouraged to 
make comments about the statement to clarify why you answered as you did. 

T     £       1.   Risk-management strategies and tactics can be employed by farm managers to eliminate 
all risk on their own farms. 

Comment: False. A farm busmess is quite risky in that events can occur that were not 
predicted or, vice versa, predicted events do not occur. It is virtually impossible to 
eliminate all risk from farm production, marketing and financial events. Risk 
management is a management process for choosing how much risk to take. 

T     £       2.   The appropriate strategy in managing risk is to shift or transfer risk to someone else in 
the food and agricultural system who is willing to assume or take on this risk. 

Comment: False. It is not financially prudent to always shift the risk from your 
business. Shifting risk usually has an associated cost. Whether shifting the risk is 
desirable depends on the cost and perceived benefit of reducing your risk exposure. 
It can be more prudent to self-insure if you and your business have that ability and 
capacity. 

X     F       3.   Individuals vary in their capacity to carry risk. 

X     F       4.   One objective of successful farm managers is to evaluate risk-management strategies in a 
risk/retums framework. 

T     E       5.   The word "risk" should convey the same meaning to all farm managers who operate in 
an environment of uncertainty or the unknown. 

Comment: False. The future is not known with certainty. All future events have an 
associated element of unknown that creates risk. Our individual perceptions about 
the risk of future events can be unique. 

X     F       6.   The meaning of "probability" of an event is the chance of that event occurring. 
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T     £       7.   Diversification is a risk-management strategy that should always reduce risk and increase 
net income. 

Comment: False. Diversifying into additional enterprises will reduce risk only if the 
profits from the enterprises are inversely correlated. That is, as profit declines in 
one enterprise, the profit increases in another. Prudent managers might try to 
identify diversified enterprises that reduce risk and also increase income. 

X     F       8.   Since we never have perfect knowledge about future events, our environment for deci- 
sion making can always be accurately characterized as being one of risk and uncertainty. 

JF       9.   Your net worth or equity is one measure of your capacity to carry risk. 

T     £     10.   Farm decision makers need to be optimistic in their projections about fiiture events in 
order to avoid an inability to act that comes with depression. 

Comment: False. Certainly we need a positive mental attitude about our personal 
ability and willingness to make decisions and act upon them. The caveat or warn- 
ing is that our outlook towards the future should be honestly realistic, not overly 
optimistic in a dreamlike sense. 

I E 11- Increasing the farm size in order to spread the fixed costs over more production volume 
is also a risk-management tool as you have more capacity to absorb economic impact of 
adverse events. 

Comment: Arguably true or false. If increase in farm size results in higher net income 
because of higher gross income and/or lower costs per unit of production, financial 
growth will be enhanced by a higher return on investment and result in increased 
net worth. A higher net worth increases risk-bearing ability. However, an increase 
in farm size may exceed the manager's ability. It may also require increased invest- 
ment in capital assets or increased debt loads resulting in a decline in profits and 
possibly negative change in net worth. If these situations occur, the risk-bearing 
ability has declined. 

X     F      12.   Preparing a written farm business plan is an important step in recognizing the need for 
having a risk-management plan. 

X     F      13.   Risks relating to the financing of the farm business are taking on greater importance in 
today's complex and changing agricultural climate because of reduced credit reserves 
and tighter profit margins. 

X     E     14.   Buying insurance as a risk-management tool will raise your costs and lower your profits. 

Comment: Sometimes true, sometimes false. Buying insurance will raise your costs. 
The impact on profits of purchasing insurance will depend on whether the adverse 
event for which insurance protection is purchased occurs. Insurance is often 
purchased to protect ourselves from catastrophic events and ensure that the busi- 
ness will survive. 
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T     £     15.   Aiming for the highest yield goal by employing the best production technology is a way 
to increase profits and reduce risk. 

Comment: Arguably false. In an economic sense, a goal of highest yield is most often 
not the same as the highest profit. It is prudent risk management, however, to 
utilize appropriate production technology that reduces risk associated with produc- 
tion or yield attainment. Examples of such technology are seed variety selection, 
sub-surface drainage as tile, healthy housing conditions for livestock, etc. 

T     £     16.   Because weather is so unpredictable and has such a large impact on production, crop 
insurance should always be used as a risk-management tool. 

Comment: False. A risk/returns tradeoff should be used to evaluate this decision. The 
insurance decision needs to include the effect of catastrophic weather on the bal- 
ance sheet and income of the business. The cost of insurance to ensure survival 
needs to be compared against the protection received. 

T     £      17.   Because nonagricultural fiims and industries, such as manufacturing that operate inside 
buildings, are not influenced by the weather, they have much less risk than fanning has. 

Comment: False. These firms probably have less production risk due to weather- 
related items but can have other risks due to markets, personnel, finance, etc. that 
can add to their risk. 

I     F      18.   Farm businesses that survive and grow during the future will be headed by better risk 
managers. 

T     £     19.   Because risk management is so complicated, fanners of the future will need consultants 
to make the decisions for them. 

Comment: Possibly. It can be argued that this is false because managers should use 
consultants as an information source only and that managers should have the 
ability and responsibility to make decisions. 

X     F     20.   There will always be some risk associated with fanning. 
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Answer key 4 

Completing a payoff matrix 

The following payoff matrix was used to summarize the net cash flow above variable costs per acre for 
the alternative actions of "no insurance" and "sixty-five percent protection." Combining these two 
"actions" with three weather events—dry, typical and better than typical—gives six action/event situ- 
ations. Four of the six net figures are provided; calculate the two remaining figures. 

Action 

State of nature Yield No insurance 
Insurance 
coverage 

Much worse than typical weather 

Typical weather 

Much better than typical weather 

- - Bu/Acre - 
20 

125 

160 

 Net/Acre  
$ (71.00)         $   40.00 

98.25                93.25 

155.40              150.40 

Assumptions 
Insurable yield—120 bu/acre 
Indemnity price—$2/bu 
Insurance premium—$5/acre 

Calculations Dry Typical Much better 

Guarantee 78 

20 

78 

) 

78 

- Actual harvest 125 160 

= Difference 58 

$2 

116.00 

(71.00) 

0 0 

X Indemnity price $2 $2 

= Indemnity income 0 0 

+ Net income w/o insurance 98.2* 

98.2! 

5.0C 

$93.2f 

155.40 

= Total income 

- Insurance cost 

= Net income 

45.( 

5.( 

$40.( 

X) 

X) 

X) 

155.40 

5.00 

$ 150.40 
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Answer key 5 

Developing a payoff matrix 

Action 
State of nature PPI PRE POST 

Low rainfall 
Optimum rainfall 
High rainfall 

$ 87(117) 
$113(130) 
$ 61 (104) 

--$/Acre  (bu/acre)  

$ 38.50  (91) 
$116.50(130) 
$ 64.50(104) 

$    3   (70) 
$ 63 (100) 
$   3   (70) 

Calculations 
PPI PRE POST 

State of nature Low Opt. High Low Opt. High Low Opt.    High 

Yield 117 130 104 91 130 104 70 100        70 
X Price $2 $2 $2 $2 $2 $2 $2 $2       $2 
= Total revenue 234 260 208 182 260 208 140 200      140 
- Treatment cost 22 22 22 18.50 18.50 18.50 12 12        12 
- Other variable costs 125 125 125 125 125 125 125 125       125 
= Net retum/acre 87 113 61 38.50 116.50 64.50 3 63          3 

Apply the maximin/maximax rule to come to a final decision 

PPI PRE POST 
Maximinmle $ 61 $ 38.50 $ 3 
Maximax rule $113 $116.50 $63 

If you are a risk-averter, you might choose the action that affords the greatest minimum return or $61 per 
acre. If you are a gambler, you might choose the action resulting in the greatest maximum return or 
$116.50 per acre. 
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