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“Anxiety is the hand maiden of creativity”
T. S. Eliot
“Anxiety is a thin stream of fear trickling through the mind. 
If encouraged, it cuts a channel into which all other thoughts are drained.”
~ Arthur Somers Roche ~

“Neither comprehension nor learning can take place in an atmosphere of anxiety."
-Frank Smith

"It has been said that our anxiety does not empty tomorrow of its sorrow, 
but only empties today of its strength." 
-Charles Haddon Spurgeon

“Learn the art of patience. Apply discipline to your thoughts when they become anxious over the outcome of a goal. Impatience breeds anxiety, fear, discouragement and failure. Patience creates confidence, decisiveness and a rational outlook, which eventually leads to success." 
-Brian Adams

"We have a lot of anxieties, and one cancels out another very often." 
-Winston Churchill
Do you cringe when you hear cost and price analysis?  Does the notion of working with numbers and calculators make you break out in a cold sweat?  Well don’t be too alarmed, this emotional and physical reaction to cost and price analysis affects many people especially those who attend the Cost and Price Analysis classes.  What is there to be afraid of?  The math involved in the classes is no different than that we learned in school, but since we have neglected to work with these skills, many of us have math anxiety.
Math anxiety is an emotional reaction which is caused by unpleasant experiences with mathematics.  To overcome a fear, we are told to confront the fear.  To overcome math anxiety, you need to experience feelings of success and achievement doing math.
“Well!” thought Alice to herself, “after such a fall as this, I shall think nothing of tumbling down stairs! How brave they’ll all think me at home! Why, I wouldn’t say anything about it, even if I fell off the top of the house!” (Which was very likely true.)

Alice’s Adventure in Wonderland By Lewis Carroll



Where do we start in our quest to rid ourselves of the unpleasant math experiences?  First we need to understand why we have a cost and price anxiety.  Too often you try to memorize or find an example of how to do the problem without understanding what you doing.  This lack of understanding is linked to poor math skills.  To develop good math skills you need to first remember that math is cumulative.  Skills learned early on must be brought forward as you learn additional skills.  To be successful in a cost and price analysis course you must begin with the end in mind.  You must know why you are at the course and what you want to accomplish and where you want to get to.
“Cheshire Puss,’ she began, rather timidly, as she did not at all know whether it would like the name: however, it only grinned a little wider. “Come, it’s pleased so far,’ thought Alice, and she went on. “Would you tell me, please, which way I ought to go from here?’

“That depends a good deal on where you want to get to,’ said the Cat.

“I don’t much care where — ’ said Alice.

“Then it doesn’t matter which way you go,’ said the Cat.

“ — so long as I get SOMEWHERE,’ Alice added as an explanation.

“Oh, you’re sure to do that,’ said the Cat, “if you only walk long enough.’

Alice’s Adventure in Wonderland By Lewis Carroll


Without a plan, you will have a difficult time in being successful not only in a cost and price analysis class, but in all you endeavors.  
HOW TO STUDY


The cost and price course is structured to begin with lecture on a subject, followed by exercises, then a case and finally a quiz.  This structure provides a number of opportunities to confront and resolve your math issues.


The key to doing well is to keep up with the assigned class and homework which include reading and solving problems.  You need to take good notes and review these notes often until you feel comfortable with them.  You need to read the text and when you have questions ask for help.  Since the quizzes are open book, the more prepared you are with having read the material, the less time you spend looking for references and the more time you spend answering the question.  It is also important to study with a friend or teammate.  In the class we assign all the students to teams.   Also very important is to set a time to do the classwork and study and stick to that schedule.
PROBLEM SOLVING:

Winnie the Pooh and Problem Solving*
By Stephen C. Finch

In the Hundred Acre Wood lives Winnie the Pooh and all his friends ​ Eeyore, Owl, Rabbit, Piglet, and Tigger. Everyday Pooh faces life's problems, and being a "bear of Very Small Brain," he has trouble solving them. "Prob...lem...sol...ving?" Pooh said slowly, scratching his head. "That sounds like a `what'. The `whats' are easy. It's the `hows' that are difficult." With these fictional characters and their world as a setting, authors Roger E. Allen and Stephen D. Allen have crafted a fun, yet instructive story. And so it is that The Stranger, a visitor to the Wood, teaches and explains the unique SOLVE Problem-Solving Method, a step-by-step system of identifying, analyzing, and resolving problems. Pooh learns all the principles of practical problem solving, which can be applied as easily to rescuing Tigger from high up in a tree as to the many challenges that are part of todays rapidly changing and complex world. We are not unlike Pooh, in that we also face problems every day in our business and personal life. However, not being a "bear of Very Small Brain," we can learn to solve them successfully. Let's take a brief look at the SOLVE process.
"S" ​ Select the Problem or Situation
. The Stranger says, "One thing that I want to stress. We decide that the nature of problems that came to you was that they could be simple or complex, single or multiple, subjective or come to you disguised, and that 
emotional factors or attitudes of yours or of those involved can affect your solutions and how you deal with the problems." The Stranger went on to say, "When you are selecting a problem, you must be careful that you have selected the problem you want or need to solve. As Phaedurs wrote, `Things are not always what they seem.'"

"O" ​ Observe, Organize, and Define Problems.
"`Once we have decided what the problem is, the next step is to Observe the problem or situation, Organize the different parts, and begin to Define them. We do this by deciding where things are now, where we would like them to be ​ which would be our goal ​ and by noticing anything that might be in the way of achieving our goal,' said the Stranger."

"L" ​ Learn by Questioning.
The Stranger went on to say, "The reason we ask questions during this part of the process is to confirm the facts of the problem or to verify some of what is already known. We might want to ask questions to find out things that we don't know or to fill in gaps where we do know. We ask questions to gauge the relative importance of different elements."

"V" ​  Visualize Possible Solutions.
"`We'll see how creativity and experience are helpful in thinking up solutions, how you can take different approaches depending on the problem, and even some useful techniques that will help you come up with more

solutions when you can't think of any. Of course, once we have thought of some solutions, we'll need to review them and pick the best one, and then spend a little more time refining our best solution to improve our chance of success,' the Stranger explained to Pooh and Owl."
 "E" ​ Employ the Solution and Monitor Results.
As the Stranger further explained to Pooh, "Once you have Selected, Observed and Learned all about your problem, and you have Visualized Possible solutions and chosen one, the final step is to put that solution

into place. The way that is done is to `create a path from here to there,' then to `test on a small scale' and finally to `Employ Your Solution and Monitor Results.' "So when we have chosen a solution," continued The Stranger, "we create an Action Plan that lists all of the things we must get or do to be able to put our plan into use." One more thing the Stranger cautioned, "When we Employ the Solution we've chosen, it is important to really watch for signs as to whether the solution is working or not working as well as we would like, we can still change and adapt it, whereas if we aren't open to the signs, our solution could fail and we wouldn't have a clue as to why. This is called `feedback.'" 

Pooh summarizes the process with a "Pooh Poem."

"Select the problem of the day,
Finding one that's right to do,
You can choose it either way,
You pick it or it picks you.
Observe it very carefully.
`Where do I start? Where am I going?'
And don't forget about the bee,
`What's in the way of doing or knowing?'
Learn all you can by asking a lot,
But in the right order, as they are now,
Mostly Whys and then some Whats,
Then Where and When and Who and How.
(And after each, ask Why again.)
Vis-u-a-lize ideas, of course,
We think our thoughts, and hope that they
Will put the cart behind the horse,
And not around the other way.
Employ the best idea found,
And watch what happens most precisely,
Making sure by looking `round,
That things are working out quite nicely."
*Allen, Roger E. and Stephen D. Allen, (1995). Winnie-the-Pooh on Problem Solving. New York, NY: Dutton, a division of Penguin Books USA, Inc.
All text in quotation marks taken directly from Winnie-the-Pooh on Problem Solving.

Originally published in The Strategic Edge, Summer 2000 issue, published by American Business Advisors.

Doing math requires a problem solving process (SOLVE).  
1. “S” Read the full question and select the problem.
2. “O” Observe, Organize and Define
3. “L” Given/Find/Need:  (Learn by asking Questions)
a. What information is given?
b. What do I need to find?

c. What do I need to do?

4. “V” Draw pictures (Visualize) – can simplify problem.

5. “E” Employ the solution using a calculator – do calculations twice then check your results – do the problem again another way.

CONCLUSION:


If you follow these simple rules and advice, you should feel much more confident with math.  The next couple pages list those areas which will be covered in a cost and price class.  Developing a plan and sticking to this plan will put you on the road to a successful Cost and Price experience.
SELECTING A CALCULATOR:
CON 204 requires the use of a calculator with an exponential function, reciprocal function and a logarithmic function.  Students need to become familiar with the use of their calculator before they come to class.  
Exponential Function Key.  YX or XY
An exponential function is a function composed of a constant base and a variable exponent.  For Example Y = A x, where a is the constant and x is the exponent (x ≠ 1).  The exponential function key is used to raise some number (constant) to a power (exponent).  

Reciprocal Function.  1/x or x-1 

The reciprocal function allows you to divide some number into the number one (1) with one keystroke.  

Logarithm Function.  Log or ln 

In many applications, we need to transform our raw data into a more usable format for analysis.  One way to do that is to use logarithms.  A logarithm is the power to which a base of 10 must be raised to obtain a particular number.  If you don’t have a log key, you may have a natural log key.  Either the log or natural log key can be used in this course.  The difference between the two is that where the log is the power you raise a base of 10 to, the natural log is the power you raise a base of e to; e is equal to 2.718281828.

Plus/Minus Key.  +/-
When you need to change the sign (positive or negative) of a number or enter a negative number, use the plus/minus key.  

X-squared Key.  X2
Used to square a number, (multiply the number times itself), simply enter the number and then press the key
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Square Root Key.  
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The square root key is used to take the square root of a number.  The way we write a square root is to place the number under a radical sign.  
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Top of Form
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CON 204 Mathematical Formulas
ORDER OF OPERATIONS

“Please Excuse My Dear Aunt Sally”

When you have more than one operation in a math problem, you must solve it following the correct Order of Operations:

1. Parentheses – (innermost, first)

2. Exponents – (Powers or roots)

3. Multiply – (from Left-to-Right)

4. Divide – (from Left-to-Right)

5. Add - (from Left-to-Right)

6. Subtract - (from Left-to-Right)

Example:
	10 ÷ (2 + 8) X 23 - 4
10 ÷ 10 X 23 - 4
10 ÷ 10 X 8 - 4
8 - 4
4
	Add inside parentheses.×
Clear exponent.×
Divide and multiply.×
Subtract.



	10 ÷ 2 + 8 x 23 - 4
10 ÷ 2 + 8 x 8 - 4
5 + 64 - 4
65
	Clear exponent.
Multiply and divide.
Add and subtract.
 


function 

	x
	 0
	 5
	10
	15
	20

	y
	 4
	29
	54
	79
	104


A relationship between two quantities in which one quantity depends on the other 
Example: 

y = 5x + 4 


The function table represents a function.

power

The value of a number represented by a base and an exponent
Example:

43 = 4 X 4 X 4 = 64

square root 

One of two equal factors of a number 

Example: 

	


	because 52 = 5 x 5 = 25. 

	Read: The square root of twenty-five equals five. 


square number 

The product of a number and itself; a number with the exponent 2 

Example: 
Read 32 as "3 squared." 
32 = 3 x 3 = 9       So, 32 = 9. 
82 = 8 x 8 = 64       So, 82 = 64.
Statistics

Measures Of Central Tendency 
A measure used to describe data; the mean, median, and mode are measures of central tendency.
mean 

The number found by dividing the sum of a set of numbers by the number of addends; see also average 
Example: 
74, 91, 63, 92, 85 
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The mean is 81.
average 

The number obtained by dividing the sum of a set of numbers by the number of addends; see also mean. 
Example: 
8.3     7.9     8.3     8.0 
(8.3 + 7.9 + 8.3 + 8.0) ÷ 4 = 32.5 ÷ 4 = 8.125 
The average is 8.125.
median 

The middle number or the average of the two middle numbers in an ordered set of data 
Example: 
[image: image15.png]



The median of 1, 3, 4, 6, and 7 is 4.
mode 

The numbers or items that occur most often in a set of data 
Example: 
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The mode of 1, 3, 4, 4, and 6 is 4.

Computing Average X and Y Value Formulas:
[image: image17.png]



Measures Of Dispersion 

range 

The difference between the greatest and least numbers in a set of data 
Example: 
	Month
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov

	Temperature
	82°F
	83°F
	83°F
	82°F
	82°F
	80°F



The greatest temperature is 83°F.
The least temperature is 80°F.
Since 83 - 80 = 3, the range is 3°F.
Variance
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Standard Deviation
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Coefficient of Variation
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Confidence Level
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Standard Error of the Mean
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probability (P) 

The chance that an event will occur expressed as the ratio of the number of favorable outcomes to the number of possible outcomes 
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Regression Analysis

Equation for a Straight Line Formula (Simple Regression):
Yc = A + BX
x & y -coordinates
x – Coordinate is the first number in an ordered pair which tells the distance to move right or left from (0, 0) 
y – Coordinate is the second number in an ordered pair it tells the distance to move up or down from (0,0) 

Example: 
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x & y -axis 

x axis is the horizontal number line on a coordinate plane.

Y – axis is the vertical number line on a coordinate plane 

Example: 
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Slope Formula:
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Y-Intercept
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Total Variation
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Explained Variation
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Unexplained Variation
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Mean Square Regression (MSR)
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Mean Square Error (MSE)
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Coefficient of Determination Formula:
r2 = SSR / SST
Prediction Interval
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positive correlation

A relation in which the values of two variables increase or decrease together

Example:
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negative correlation

A relation in which the values of one variable increase as the values of the other variable decrease

Example:
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Multiple Regression Model
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Curvilinear Regression
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Indirect Cost

Indirect Cost Rate Calculation Formula:
Indirect cost rate = Indirect cost pool / Indirect cost allocation base

Mark-Up Pricing Formula:
Unit selling price = Unit cost + (mark-up rate X unit cost)

Rate of Return Formula:
Calculated desired unit profit = (Rate of return)(Investment) / Units sold
Contributing Income Formula:
I = Ru(Q) - Vu(Q) or I = (Ru - Vu)Q

Cost Volume Profit Formula:
RU(Q) = F + Vu(Q) + P

Fixed Cost Formula:
C = F + Vu(Q) or F = C - Vu(Q)

Margin Pricing Formula:
Unit selling price = Cost / 1 - Margin rate

Total Cost Formula:
C = F + Vu(Q)

Cost Formula:
C = F + V
Total Variable Cost Formula:
V = Vu(Q)

Variable Cost Per Unit Formula:
Vu = (C2 - C1) / (Q2 - Q1)

unit rate 

A rate that has 1 unit as its second term 

Example: 

$1.45 per pound

rate 

A ratio that compares two quantities having different units of measure 
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Fixed-Price Incentive Firm contracts (FPIF)

Under Target Share Ratio
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Over Target Share Ratio
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Point of Total Assumption
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Ceiling Price
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Determination of Final Price/Fee
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Cost Plus Incentive Fee contract (CPIF)

Under Target Share Ratio
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Range of Incentive Effectiveness
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Determination of Final Price/Fee
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Net Present Value Analysis

Present Value Formula:
Present Value (PV) = Discount factor (DF) X Cash flow (CF)
End-of-Year Discount Factor Formula:
DF = 1 / (1 + i)t
Mid-Year Discount Factor Formula:
MYDF = 1 / (1 + i)(t - .5)
Improvement Curve Analysis

Unit Improvement Curve Formula:
Y = AXB
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Cumulative Average Improvement Curve Formula:
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Slope of Improvement Curve Formula:
Slope = 100 (Y2x / Yx)

Price Index Numbers

Price Adjustment Method Formula:
(Index in T2 / Index in T1) x (Price in T1) = Price for T2
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Equitable Adjustments for Work Stoppages


Eichleay Formula
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Pricing Termination Settlements


Inventory Basis
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Total Cost Basis
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