

Chance and Uncertainty:  Probability Theory

Formally, we begin with a set of elementary events, precisely one of which will eventually occur. Each elementary event has associated with it a probability, which represents the likelihood that a particular event will occur; the probabilities are all nonnegative, and sum to 1.

For example, if a five-card hand is dealt from a thoroughly-shuffled deck of 52 cards, there are 2,598,960 different elementary events (different hands), each of which has probability 1/2,598,960 of occurring.

An event is a collection of elementary events, and its probability is the sum of all of the probabilities of the elementary events in it.

For example, the event A = “the hand contains precisely one ace” has probability 778,320/2,598,960 of occurring; this is written as  Pr(A) = 0.299474.

The shorthand  AB  is written to mean “at least one of A or B occurs” (more concisely, “A or B”; more verbosely, “the disjunction of A and B”), and  AB  is written to mean “both A and B occur” (more concisely, “A and B”; more verbosely, “the conjunction of A and B”).  A sometimes-useful relationship is


 Pr(A) + Pr(B) = Pr(AB) + Pr(AB) .

Two events A and B are mutually exclusive (or disjoint) if it is impossible for both to occur, i.e., if AB = .  The complement of A, written Ac, is the event “A does not occur”.  Obviously,


Pr(A)+ Pr(Ac) = 1 .

More generally, a collection of events  A1,..., Ak  is mutually exclusive and exhaustive if each is disjoint from the others, and together they cover all possibilities.

Whenever  Pr(A) > 0, the conditional probability that event B occurs, given that A occurs (or has occurred, or will occur), is  Pr(BA) = Pr(AB)/Pr(A).  

Two events A and B are independent if  Pr(AB) = Pr(A)Pr(B).  Note that when A and B are independent, Pr(BA) = Pr(B).  Three events, A, B, and C, are mutually independent if each pair is independent, and furthermore  Pr(ABC) = Pr(A)Pr(B)Pr(C).  Similarly, any number of events are mutually independent if the probability of every conjunction of events is simply the product of the event probabilities.

[The following example illustrates why we must be careful in our definition of mutual independence:  Let our elementary events be the outcomes of two successive flips of a fair coin.  Let A = “first flip is Heads”, B = “second flip is Heads”, and C = “exactly one flip is Heads”.  Then each pair of events is independent, but the three are not mutually independent.]

If  A1, ..., Ak are mutually exclusive and exhaustive, then



 Pr(B) 
= Pr(BA1) + ... + Pr(BAk)




= Pr(BA1)Pr(A1) + ... + Pr(BAk)Pr(Ak) .

Often, one observes some consequence B of a chance event, and wishes to make inferences about the outcome of the original event A.  In such cases, it is typically easier to compute Pr(BA), so the following well-known “rule” is of use.

Bayes' Rule:
Pr(AB) = Pr(AB)/Pr(B) = Pr(BA)Pr(A) / Pr(B) .

The result at the top of this page can be used to compute  Pr(B).

Example:  On the basis of a patient's medical history and current symptoms, a physician feels that there is a 20% chance that the patient is suffering from disease X.  There is a standard blood test which can be conducted:  The test has a false-positive rate of 25% and a false-negative rate of 10%.  What will the physician learn from the result of the blood test?


Pr(X presenttest positive) = Pr(test positiveX present)Pr(X present) / Pr(test positive)


= 0.90.2 / Pr(test positive) , and


Pr(test positive) = Pr(test positiveX present)Pr(X present)






 + Pr(test positiveX not present)Pr(X not present)


= 0.90.2 + 0.250.8 = 0.38 , so


Pr(X presenttest positive) = 0.18/0.38 = 0.474 .

Similarly,


Pr(X presenttest negative) = Pr(test negativeX present)Pr(X present) / Pr(test negative)


= 0.10.2 / Pr(test negative) = 0.02/(1-0.38) = 0.032 .

The preceding calculations are much simpler to visualize in “probability-tree” form:
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From the tree we can immediately write


Pr(X presenttest positive) = 0.18 / (0.18 + 0.20) .

Counting
Strictly speaking, this topic has nothing to do with probability.  But it comes up frequently in simple examples, and is a useful intellectual skill.

Things tend to be counted in two ways:  As sequences (in which order is important), and as sets.  Counting sequences is simple.  If there are  m  ways to do one thing, followed by  n  ways to do another, then there are  mn  ways to carry out the two tasks in sequence.  In how many ways can a 5-card hand be dealt out (as in stud poker)?  5251504948 = 311,875,200.  (For every one of the 52 ways to start with card 1, there are 51 ways to continue with card 2, ...)

But how many 5-card hands are there?  Obviously, every hand could be dealt out in 54321 = 120 different card-orders.  So there are only 311,875,200/120 = 2,598,960 different hands.

Standard notation:  n! = 123...n ; the symbol “n!” is read as “n factorial”.  (In Excel, the function =FACT(n) computes factorials.) This gives the total number of ways of arranging  n  distinct items.  The number of ways to select, in order, k  items from  n, is  n(n‑1)...(n‑k+1) = n!/(n‑k)! .  In our card example, the number of ways to deal out a 5-card hand was simply  52!/47! .  But if we only care about different hands, and not the order in which the cards arrive, then we must take into account that each hand can be dealt out in 5! different ways, so there are really only  52!/(47!5!)  different hands.

More standard notation: 
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is the number of ways of choosing  k  distinct items from a set of  n ; the symbol is read as “n choose k”. (Excel offers a function, =COMBIN(n,k), which evaluates this directly.)

Examples:

What is the probability of being dealt a “full house” (two cards of one rank, and three of another)? There are  

  
different full houses (13 ways to choose the pair-rank, and 6 ways to choose two cards, then 12 ways left to choose the triple-rank, and 4 ways to choose three cards).  So the probability is a bit more than one chance in a thousand, i.e., 3,744/2,598,960 = 0.00144 .

I have 5 pairs of blue socks, 3 pairs of brown socks, and 4 pairs of black socks lying loose in my drawer.  What's the chance that two randomly-selected socks (pulled out early in the morning, before my eyes are really open) will match?  There are
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so the probability is  88/276 = 0.319 .  (I'll match roughly every third day.)

Random Variables
A random variable arises when we assign a numeric value to each elementary event.  For example, if each elementary event is the result of a series of three tosses of a fair coin, then  X = “the number of Heads” is a random variable.  Associated with any random variable is its probability distribution (sometimes called its density function), which indicates the likelihood that each possible value is assumed. For example, Pr(X=0) = 1/8, Pr(X=1) = 3/8, Pr(X=2) = 3/8, and Pr(X=3) = 1/8.

The cumulative distribution function indicates the likelihood that the random variable is less-than-or-equal-to any particular value.  For example,  Pr( X x )  is 0 for x < 0, 1/8 for 0  x < 1, 1/2 for 1  x < 2, 7/8 for 2  x < 3, and 1 for all x  3.

Two random variables X and Y are independent if all events of the form “X  x” and “Y  y” are independent events.

The expected value of X is the average value of X, weighted by the likelihood of its various possible values.  Symbolically,
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where the sum is over all values taken by  X  with positive probability.  Multiplying a random variable by any constant simply multiplies the expectation by the same constant, and adding a constant just shifts the expectation:


E[kX+c] = kE[X]+c .

For any event A, the conditional expectation of X given A is defined as  E[X|A] = (x x ( Pr(X=x | A) . A useful way to break down some calculations is via   E[X] = E[X|A] ( Pr(A) + E[X|Ac] ( Pr(Ac) .

The expected value of the sum of several random variables is equal to the sum of their expectations, e.g.,


E[X+Y] = E[X]+ E[Y] .

On the other hand, the expected value of the product of two random variables is not necessarily the product of the expected values.  For example, if they tend to be “large” at the same time, and “small” at the same time,  E[XY] > E[X]E[Y], while if one tends to be large when the other is small, E[XY] < E[X]E[Y].  However, in the special case in which  X  and  Y  are independent, equality does hold:  E[XY] = E[X]E[Y].

The variance of  X  is the expected value of the squared difference between  X  and its expected value:


Var[X] = E[(X-E[X])2] = E[X2] - (E[X])2 .

(The second equation is the result of a bit of algebra: E[(X-E[X])2] = E[X2 - 2XE[X] +(E[X])2] = E[X2] - 2E[X]E[X] + (E[X])2.)  Variance comes in squared units (and adding a constant to a random variable, while shifting its values, doesn’t affect its variance), so


Var[kX+c] = k2Var[X] .

What of the variance of the sum of two random variables?  If you work through the algebra, you'll find that


Var[X+Y]= Var[X] + Var[Y]+ 2(E[XY] - E[X]E[Y]) .

This means that variances add when the random variables are independent, but not necessarily in other cases.  The covariance of two random variables is  Cov[X,Y] = E[ (X‑E[X])(Y‑E[Y]) ] = E[XY] ‑ E[X]E[Y].  We can restate the previous equation as


Var[X+Y] = Var[X] + Var[Y] + 2Cov[X,Y] .

Note that the covariance of a random variable with itself is just the variance of that random variable.

While variance is usually easier to work with when doing computations, it is somewhat difficult to interpret because it is expressed in squared units. For this reason, the standard deviation of a random variable is defined as the square-root of its variance. A practical interpretation is that the standard deviation of X indicates roughly how far from E[X] you’d expect the actual value of X to be.

Similarly, covariance is frequently “de-scaled,” yielding the correlation between two random variables:

Corr(X,Y) = Cov[X,Y] / ( StdDev(X) ( StdDev(Y) ) .

The correlation between two random variables will always lie between -1 and 1, and is a measure of the strength of the linear relationship between the two variables.

Example:  Let  X  be the percentage change in value of investment A in the course of one year (i.e., the annual rate of return on A), and let Y  be the percentage change in value of investment B.  Assume that you have $1 to invest, and you decide to put  a  dollars into investment A, and  1-a  dollars into B.  Then your return on investment from your portfolio will be  aX+(1‑a)Y, your expected return on investment will be  aE[X] + (1‑a)E[Y] , and the variance in your return on investment (a measure of the risk inherent in your portfolio) will be


a2Var[X] + (1-a)2Var[Y] + 2a(1-a)Cov[X,Y] .

For example, if you put all of your dollar into investment A, you'll have an expected return of  E[X], with a variance of  Var[X] , while if you split your money between A and B, you'll have an expected return of  0.5E[X] + 0.5E[Y], with a variance of  0.25Var[X] + 0.25Var[Y] + 0.5Cov[X,Y] .  Assume that both investments have equal expected returns and variances, i.e., E[X] = E[Y] and Var[X] = Var[Y].  If  X  and Y  are independent, then the expected return from the balanced portfolio is the same as the expected return from an investment in A alone.  But the variance is only half as large!  This observation lies at the heart of much of modern finance:  Diversification can reduce risk.  [Note that, if the covariance of X and Y is positive — if, for example, A and B are investments in similar industries — some of the advantage of diversification is lost.  But if the covariance is negative, an even greater reduction in risk is achieved.]


Example:  Consider the randomly-varying demand for a product over a fixed number LT (short for “leadtime”) of days.  Day-to-day demand varies independently, with each day's demand having the same probability distribution.  Total demand is  D1 +...+ DLT.  Then the expected total demand is LTE[D], and the variance is LTVar[D], where D represents any single day's demand.

Now, assume that the daily demand D is constant, but the length of the leadtime is uncertain.  Then the total demand is DLT, with expected value DE[LT] and variance D2Var[LT].

Finally, combine these two cases, and consider the total demand when both day-to-day demand and the length of the leadtime are random variables (so the total is a sum of a random number of random variables).  As long as the length of the leadtime is independent of the daily demands, the expected total demand will be  E[D]E[LT], and the variance will be  E[LT]Var[D] + (E[D])2Var[LT].  This result is useful in analyzing buffer inventories (safety stocks).


Discrete Random Variables
A dichotomous random variable takes only the values  0  and  1.  Let  X  be such a random variable, with Pr(X=1) = p  and  Pr(X=0) = 1-p .  Then  E[X] = p, and  Var[X] = p(1-p) .

Consider a sequence of  n  independent experiments, each of which has probability  p  of  “being a success.”  Let  Xk = 1  if the k-th experiment is a success, and  0  otherwise.  Then the total number of successes in  n  trials is  X = X1 +...+ Xn ; X is a binomial random variable, and
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E[X] = np , and  Var[X] = np(1-p) .  These results follow from the properties of the expected value and variance of sums of (independent) random variables.

Next, consider a sequence of independent experiments, and let  Y  be the number of trials up to (and including) the first success.  Y  is a geometric random variable, and
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E[Y] = 1/p , and  Var[Y] = (1-p)/p2 .

7
Continuous Random Variables
A continuous random variable is a random variable which can take any value in some interval.  A continuous random variable is characterized by its probability density function, a graph which has a total area of  1  beneath it:  The probability of the random variable taking values in any interval is simply the area under the curve over that interval.

The normal distribution:  This most-familiar of continuous probability distributions has the classic “bell” shape (see the left-hand graph below).  The peak occurs at the mean of the distribution, i.e., at the expected value of the normally-distributed random variable with this distribution, and the standard deviation (the square root of the variance) indicates the spread of the bell, with roughly 68% of the area within 1 standard deviation of the peak.
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The normal distribution arises so frequently in applications due to an amazing fact:  If you take a bunch of independent random variables (with comparable variances) and average them, the result will be roughly normally distributed, no matter what the distributions of the separate variables might be.  (This is known as the “Central Limit Theorem”.)   Many interesting quantities (ranging from IQ scores, to demand for a retail product, to lengths of shoelaces) are actually a composite of many separate random variables, and hence are roughly normally distributed.

If  X  is normal, and  Y = aX+b,  then  Y  is also normal, with  E[Y] = aE[X] + b  and  StdDev[Y] = aStdDev[X] .  If  X  and  Y  are normal (independent or not), then  X+Y and X-Y = X+(-Y)  are also normal (intuition:  the sum of two bunches is a bunch).  Any normally-distributed random variable can be transformed into a “standard” normal random variable (with mean  0  and standard deviation  1) by subtracting off its mean and dividing by its standard deviation.  Hence, a single tabulation of the cumulative distribution for a standard normal random variable (attached) can be used to do probabilistic calculations for any normally-distributed random variable.
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    Line >150,0 <850,0

    Arc <700,0,1000,>300 1000,>150 <850,0

    Line 1000,>150 1000,<850

    Arc <700,<700,1000,1000 <850,1000 1000,<850

    Line >150,1000 <850,1000

    Arc 0,<700,>300,1000 0,<850 >150,1000

    Line 0,>150 0,<850

  }

  MiniOutline

  {

    Arc 0,0,>500,>500 >250,0 0,>250

    Line >250,0 <750,0

    Arc <500,0,1000,>500 1000,>250 <750,0

    Line 1000,>250 1000,<750

    Arc <500,<500,1000,1000 <750,1000 1000,<750

    Line >250,1000 <750,1000

    Arc 0,<500,>500,1000 0,<750 >250,1000

    Line 0,>250 0,<750

  }

}



FigureSymbol "connector"

{

  TextBox 100,100,900,900

  Fill

  {

    Ellipse 0,0,1000,1000

  }

  Outline

  {

    Ellipse 0,0,1000,1000

  }

  Hot 17 599,1000 783,924 924,783 1000,599 1000,402 924,218 783,77 599,1-

   402,1 218,77 77,218 1,402 1,599 77,783 218,924 402,1000-

   599,1000

}



FigureSymbol "SDL decision"

{

  TextBox 275,275,725,725

  Fill

  {

    Polygon 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Outline

  {

    Polyline 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Hot 5 500,0 1000,500 500,1000 0,500 500,0

}



FigureSymbol "box 3d"

{

  TextBox >100,>100,<850,<850

  Fill

  {

    Rect 0,0,<900,<900

    Rect >100,>100,1000,1000

    Polygon 4 <900,0 1000,>100 <900,>100 <900,0

    Polygon 4 0,<900 >100,1000 >100,<900 0,<900

  }

  Outline

  {

    Rect 0,0,<900,<900

    Polyline 5 <900,0 1000,>100 1000,1000 >100,1000 0,<900

    Line <900,<900 1000,1000

  }

  MiniOutline

  {

    Rect 0,0,<800,<800

    Polyline 5 <800,0 1000,>200 1000,1000 >200,1000 0,<800

    Line <800,<800 1000,1000

  }

  Hot 7 0,0 <900,0 1000,>100 1000,1000 >100,1000 0,<900 0,0

}



FigureSymbol "octagon"

{

  TextBox >200,>100,<800,<900

  Fill

  {

    Polygon 9 0,>333 >333,0 <666,0 1000,>333 1000,<666 <666,1000 >333,1000 0,<666-

     0,>333

  }

  Outline

  {

    Polyline 9 0,>333 >333,0 <666,0 1000,>333 1000,<666 <666,1000 >333,1000 0,<666-

     0,>333

  }

  Hot 9 0,>333 >333,0 <666,0 1000,>333 1000,<666 <666,1000 >333,1000 0,<666-

   0,>333

}



FigureSymbol "dog ear"

{

  TextBox >150,>150,<850,<850

  Fill

  {

    Polygon 6 0,0 <850,0 1000,>150 1000,1000 0,1000 0,0

  }

  Outline

  {

    Polyline 6 0,0 <850,0 1000,>150 1000,1000 0,1000 0,0

    Polyline 3 <850,0 <850,>150 1000,>150

  }

  MiniOutline

  {

    Polyline 6 0,0 <700,0 1000,>300 1000,1000 0,1000 0,0

    Polyline 3 <700,0 <700,>300 1000,>300

  }

  Hot 6 0,0 <850,0 1000,>150 1000,1000 0,1000 0,0

}



FigureSymbol "disk simple"

{

  TextBox >100,>250,<900,<900

  Fill

  {

    Rect 0,>100,1000,<900

    Ellipse 0,0,1000,>200

    Ellipse 0,<800,1000,1000

  }

  Outline

  {

    Line 0,>100 0,<900

    Line 1000,>100 1000,<900

    Ellipse 0,0,1000,>200

    Arc 0,<800,1000,1000 0,<900 1000,<900

  }

  MiniOutline

  {

    Line 0,200 0,800

    Line 1000,100 1000,900

    Ellipse 0,0,1000,400

    Arc 0,600,1000,1000 0,800 1000,800

  }

  Hot 17 1,>81 77,>44 218,>16 402,>1 599,>1 783,>16 924,>44 1000,>81-

   1000,<920 924,<957 783,<985 599,<1000 402,<1000 218,<985 77,<957 1,<920-

   1,>81

}



FigureSymbol "input/ouput"

{

  TextBox >200,>100,<800,<900

  Fill

  {

    Polygon 5 >200,0 1000,0 <800,1000 0,1000 >200,0

  }

  Outline

  {

    Polyline 5 >200,0 1000,0 <800,1000 0,1000 >200,0

  }

  Hot 5 >200,0 1000,0 <800,1000 0,1000 >200,0

}



FigureSymbol "terminal"

{

  TextBox >200,>100,<800,<900

  Fill

  {

    Rect >500,0,<500,1000

    Ellipse 0,0,>999,1000

    Ellipse <1,0,1000,1000

  }

  Outline

  {

    Line >500,0 <500,0

    Line >500,1000 <500,1000

    Arc 0,0,>999,1000 >500,0 >500,1000

    Arc <1,0,1000,1000 <500,1000 <500,0

  }

  Hot 17 >401,1 >217,77 >77,218 >1,402 >1,599 >77,783 >217,924 >401,1000-

   <599,1000 <783,924 <923,783 <999,599 <999,402 <923,218 <783,77 <599,1-

   >401,1

}



FigureSymbol "preparation"

{

  TextBox >150,>100,<850,<900

  Fill

  {

    Polygon 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

  }

  Outline

  {

    Polyline 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

  }

  Hot 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

}



FigureSymbol "cloud"

{

  TextBox 200,200,800,800

  Fill

  {

    Ellipse 84,114,672,702

    Ellipse 421,89,859,527

    Ellipse 573,286,995,708

    Ellipse 263,492,721,950

    Ellipse 0,528,423,952

  }

  Outline

  {

    Arc 84,114,672,702 500,140 120,550

    Arc 421,89,859,527 860,300 500,140

    Arc 573,286,995,708 720,700 860,300

    Arc 263,492,721,950 350,900 720,700

    Arc 0,528,423,952 120,550 350,900

  }

  Hot 40 350,900 363,915 447,950 538,950 622,915 686,851 721,767 720,700-

   743,708 826,708 904,676 963,617 995,539 995,456 963,378 904,319-

   860,300 859,265 826,185 764,123 684,90 597,90 517,123 500,140-

   436,115 321,115 212,160 130,242 85,351 85,466 120,550 92,561-

   33,621 1,699 1,782 33,860 92,920 170,952 253,952 350,900

}



FigureSymbol "document"

{

  TextBox >100,>100,<900,<750

  Fill

  {

    Rect 0,0,1000,<900

    Ellipse 0,<800,500,1000

    Chord 500,<800,1000,1000 1000,<900 500,<900

  }

  Outline

  {

    Polyline 4 0,<900 0,0 1000,0 1000,<900

    Arc 0,<800,500,1000 0,<900 500,<900

    Arc 500,<800,1000,1000 1000,<900 500,<900

  }

  MiniOutline

  {

    Polyline 4 0,900 0,0 1000,0 1000,900

    Arc 0,600,550,1000 0,750 550,750

    Arc 480,700,1000,1000 1000,850 480,850

  }

  Hot 11 1,<941 147,<1000 354,<1000 500,<941 501,<860 647,<801 854,<801 1000,<860-

   1000,0 0,0 1,<941

}



FigureSymbol "bevel"

{

  TextBox >125,>125,<875,<875

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

    Rect >75,>75,<925,<925

    Line 0,0 >75,>75

    Line 0,1000 >75,<925

    Line <925,<925 1000,1000

    Line <925,>75 1000,0

  }

  MiniOutline

  {

    Rect 0,0,1000,1000

    Rect 150,150,850,850

    Line 0,0 150,150

    Line 0,1000 150,850

    Line 850,850 1000,1000

    Line 850,150 1000,0

  }

}



FigureSymbol "arrow right 2"

{

  TextBox >50,>250,<700,<750

  Fill

  {

    Polygon 8 0,>200 <700,>200 <700,0 1000,500 <700,1000 <700,<800 0,<800 0,>200

  }

  Outline

  {

    Polyline 8 0,>200 <700,>200 <700,0 1000,500 <700,1000 <700,<800 0,<800 0,>200

  }

  Hot 8 0,>200 <700,>200 <700,0 1000,500 <700,1000 <700,<800 0,<800 0,>200

}



FigureSymbol "arrow left 2"

{

  TextBox >300,>250,<950,<750

  Fill

  {

    Polygon 8 1000,>200 >300,>200 >300,0 0,500 >300,1000 >300,<800 1000,<800 1000,>200

  }

  Outline

  {

    Polyline 8 1000,>200 >300,>200 >300,0 0,500 >300,1000 >300,<800 1000,<800 1000,>200

  }

  Hot 8 1000,>200 >300,>200 >300,0 0,500 >300,1000 >300,<800 1000,<800 1000,>200

}



FigureSymbol "arrow up"

{

  TextBox >200,>350,<800,<950

  Fill

  {

    Polygon 8 500,0 1000,>350 <850,>350 <850,1000 >150,1000 >150,>350 0,>350 500,0

  }

  Outline

  {

    Polyline 8 500,0 1000,>350 <850,>350 <850,1000 >150,1000 >150,>350 0,>350 500,0

  }

  Hot 8 500,0 1000,>350 <850,>350 <850,1000 >150,1000 >150,>350 0,>350 500,0

}



FigureSymbol "arrow up/down 1"

{

  TextBox >200,>350,<800,<650

  Fill

  {

    Polygon 11 500,0 1000,>350 <850,>350 <850,<650 1000,<650 500,1000 0,<650 >150,<650-

     >150,>350 0,>350 500,0

  }

  Outline

  {

    Polyline 11 500,0 1000,>350 <850,>350 <850,<650 1000,<650 500,1000 0,<650 >150,<650-

     >150,>350 0,>350 500,0

  }

  Hot 11 500,0 1000,>350 <850,>350 <850,<650 1000,<650 500,1000 0,<650 >150,<650-

   >150,>350 0,>350 500,0

}



FigureSymbol "arrow left/right 1"

{

  TextBox >300,>250,<700,<750

  Fill

  {

    Polygon 11 0,500 >300,0 >300,>200 <700,>200 <700,0 1000,500 <700,1000 <700,<800-

     >300,<800 >300,1000 0,500

  }

  Outline

  {

    Polyline 11 0,500 >300,0 >300,>200 <700,>200 <700,0 1000,500 <700,1000 <700,<800-

     >300,<800 >300,1000 0,500

  }

  Hot 11 0,500 >300,0 >300,>200 <700,>200 <700,0 1000,500 <700,1000 <700,<800-

   >300,<800 >300,1000 0,500

}



FigureSymbol "arrow down"

{

  TextBox >200,>50,<800,<650

  Fill

  {

    Polygon 8 500,1000 1000,<650 <850,<650 <850,0 >150,0 >150,<650 0,<650 500,1000

  }

  Outline

  {

    Polyline 8 500,1000 1000,<650 <850,<650 <850,0 >150,0 >150,<650 0,<650 500,1000

  }

  Hot 8 500,1000 1000,<650 <850,<650 <850,0 >150,0 >150,<650 0,<650 500,1000

}



FigureSymbol "callout 3"

{

  TextBox >100,>100,<900,<700

  Fill

  {

    Polygon 11 0,>150 0,<650 >150,<800 0,1000 >400,<800 <850,<800 1000,<650 1000,>150-

     <900,0 >150,0 0,>150

    Rect >300,0,<700,<800

    Rect 0,>300,1000,<500

    Ellipse 0,0,>300,>300

    Ellipse <700,0,1000,>300

    Ellipse <700,<500,1000,<800

    Ellipse 0,<500,>300,<800

  }

  Outline

  {

    Arc 0,0,>300,>300 >150,0 0,>150

    Line >150,0 <850,0

    Arc <700,0,1000,>300 1000,>150 <850,0

    Line 1000,>150 1000,<650

    Arc <700,<500,1000,<800 <850,<800 1000,<650

    Polyline 4 >150,<800 0,1000 >400,<800 <850,<800

    Arc 0,<500,>300,<800 0,<650 >150,<800

    Line 0,>150 0,<650

  }

  Hot 24 <874,<800 <919,<785 <957,<757 <985,<719 1000,<674 1000,>127 <985,>82 <957,>44-

   <919,>16 <874,0 >127,0 >82,>16 >44,>44 >16,>82 0,>127 0,<674-

   >16,<719 >44,<757 >82,<785 >127,<800 >150,<800 0,1000 >400,<800 <874,<800

}



FigureSymbol "callout 4"

{

  TextBox >100,>100,<900,<700

  Fill

  {

    Polygon 11 0,>150 0,<650 >150,<800 <600,<800 1000,1000 <850,<800 1000,<650 1000,>150-

     <900,0 >150,0 0,>150

    Rect >300,0,<700,<800

    Rect 0,>300,1000,<500

    Ellipse 0,0,>300,>300

    Ellipse <700,0,1000,>300

    Ellipse <700,<500,1000,<800

    Ellipse 0,<500,>300,<800

  }

  Outline

  {

    Arc 0,0,>300,>300 >150,0 0,>150

    Line >150,0 <850,0

    Arc <700,0,1000,>300 1000,>150 <850,0

    Line 1000,>150 1000,<650

    Arc <700,<500,1000,<800 <850,<800 1000,<650

    Polyline 4 >150,<800 <600,<800 1000,1000 <850,<800

    Arc 0,<500,>300,<800 0,<650 >150,<800

    Line 0,>150 0,<650

  }

  Hot 24 <874,<800 <919,<785 <957,<757 <985,<719 1000,<674 1000,>127 <985,>82 <957,>44-

   <919,>16 <874,0 >127,0 >82,>16 >44,>44 >16,>82 0,>127 0,<674-

   >16,<719 >44,<757 >82,<785 >127,<800 <600,<800 1000,1000 <850,<800 <874,<800

}



FigureSymbol "vterminal"

{

  TextBox >200,>100,<800,<900

  Fill

  {

    Rect 0,>500,1000,<500

    Ellipse 0,0,1000,>999

    Ellipse 0,<1,1000,1000

  }

  Outline

  {

    Line 0,>500 0,<500

    Line 1000,>500 1000,<500

    Arc 0,0,1000,>999 1000,>500 0,>500

    Arc 0,<1,1000,1000 0,<500 1000,<500

  }

  Hot 17 >401,1 >217,77 >77,218 >1,402 >1,599 >77,783 >217,924 >401,1000-

   <599,1000 <783,924 <923,783 <999,599 <999,402 <923,218 <783,77 <599,1-

   >401,1

}



## End Symbols Section:



EndSymbol "block"

{

  Fill

  {

    Polygon 4 500,500 1000,300 1000,700 500,500

  }

  Outline

  {

    Polyline 4 500,500 1000,300 1000,700 500,500

  }

}



EndSymbol "stick"

{

  Outline

  {

    Polyline 3 1000,300 500,500 1000,700

  }

}



EndSymbol "taper"

{

  LineTo 80

  Fill

  {

    Polygon 5 500,500 1000,300 900,500 1000,700 500,500

  }

  Outline

  {

    Polyline 5 500,500 1000,300 900,500 1000,700 500,500

  }

}



## Figure Styles Section:



FigureStyle "Title"

{

  Label TRUE

  Height 64

  Width 128

  Description "A diagram title"

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

}



FigureStyle "Label"

{

  Label TRUE

  Height 64

  Width 128

  Description "An annotation, comment, or title"

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

}



FigureStyle "Label Serif"

{

  Label TRUE

  Height 0

  Width 0

  BindToStyle FALSE

  TextFormat 0x0044

  Behavior 0x002241E1

  Symbol "lbl"

}



FigureStyle "Note"

{

  Label TRUE

  Height 0

  Width 0

  TextColor 0,0,160

  BindToStyle FALSE

  TextFormat 0x0044

  Behavior 0x002241E1

  Symbol "lbl"

}



FigureStyle "Note Serif"

{

  Label TRUE

  Height 0

  Width 0

  TextColor 0,0,160

  BindToStyle FALSE

  TextFormat 0x0044

  Behavior 0x002241E1

  Symbol "lbl"

}



FigureStyle "Rectangle"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "data"

}



FigureStyle "Rectangle 3D"

{

  HasButton TRUE

  Height 160

  Width 289

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "box 3d"

}



FigureStyle "Paper"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "dog ear"

}



FigureStyle "Rounded"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "rounded box 2"

}



FigureStyle "Ellipse"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



FigureStyle "Terminal"

{

  Height 64

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "terminal"

}



FigureStyle "Square"

{

  HasButton TRUE

  Height 160

  Width 161

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "data"

}



FigureStyle "Circle"

{

  HasButton TRUE

  Height 160

  Width 160

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



FigureStyle "Stop"

{

  Height 128

  Width 128

  DefaultText "STOP"

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "octagon"

}



FigureStyle "Diamond"

{

  HasButton TRUE

  Height 160

  Width 289

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "SDL decision"

}



FigureStyle "Frame"

{

  Height 160

  Width 289

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "bevel"

}



FigureStyle "Disk"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "disk simple"

}



FigureStyle "Slanted"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "input/ouput"

}



FigureStyle "Hexagon"

{

  HasButton TRUE

  Height 161

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "preparation"

}



FigureStyle "Inverse"

{

  Height 160

  Width 288

  FillColor 0,0,0

  TextColor 255,255,255

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "data"

}



FigureStyle "Shadow"

{

  Height 160

  Width 288

  BorderWidth 2

  Shadow TRUE

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "data"

}



FigureStyle "Idea"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "cloud"

}



FigureStyle "Document"

{

  HasButton TRUE

  Height 160

  Width 288

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "document"

}



FigureStyle "Arrow right"

{

  Height 128

  Width 289

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "arrow right 2"

}



FigureStyle "Arrow left"

{

  Height 128

  Width 289

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "arrow left 2"

}



FigureStyle "Arrow right/left"

{

  Height 128

  Width 289

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "arrow left/right 1"

}



FigureStyle "Arrow up"

{

  Height 161

  Width 128

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "arrow up"

}



FigureStyle "Arrow down"

{

  Height 161

  Width 128

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "arrow down"

}



FigureStyle "Arrow up/down"

{

  Height 161

  Width 128

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "arrow up/down 1"

}



FigureStyle "Callout Left"

{

  HasButton TRUE

  Height 160

  Width 288

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "callout 3"

}



FigureStyle "Callout Right"

{

  HasButton TRUE

  Height 160

  Width 288

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "callout 4"

}



FigureStyle "HRoundRect"

{

  HasButton TRUE

  Height 160

  Width 288

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "terminal"

}



FigureStyle "VRoundRect"

{

  HasButton TRUE

  Height 160

  Width 288

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "vterminal"

}



FigureStyle "General text"

{

  Label TRUE

  HasButton TRUE

  Height 0

  Width 0

  TextFormat 0x0024

  Behavior 0x002243E1

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



## Connector Styles Section:



ConnectorStyle "Plain"

{

  HasButton TRUE

  End1 "null"

  End2 "null"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Dashed"

{

  HasButton TRUE

  End1 "null"

  End2 "null"

  End1Length 18

  End2Length 18

  PenStyle 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Flow Open"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "Flow Open 2"

{

  HasButton TRUE

  End1 "block"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  End1FillColor 255,255,255

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "Flow Closed"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Flow Closed 2"

{

  HasButton TRUE

  End1 "block"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Stick"

{

  HasButton TRUE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "Stick 2"

{

  HasButton TRUE

  End1 "stick"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "Taper"

{

  End1 "null"

  End2 "taper"

  End1Length 32

  End2Length 32

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Taper 2"

{

  End1 "taper"

  End2 "taper"

  End1Length 32

  End2Length 32

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Taper Open"

{

  End1 "null"

  End2 "taper"

  End1Length 32

  End2Length 32

  LineWidth 2

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "Taper Open 2"

{

  End1 "taper"

  End2 "taper"

  End1Length 32

  End2Length 32

  LineWidth 2

  EndBorderWidth 2

  End1FillColor 255,255,255

  End2FillColor 255,255,255

  Behavior 0x00000000

}



## Figures & Connectors Section:



Figure 1

{

  Style "Circle"

  Text ""

  Bounds 256,384,288,416

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 2

{

  Style "Circle"

  Text ""

  Bounds 624,224,656,256

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 3

{

  Style "Circle"

  Text ""

  Bounds 624,544,656,576

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 4

{

  Style "Circle"

  Text ""

  Bounds 1008,160,1040,192

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 5

{

  Style "Circle"

  Text ""

  Bounds 1008,288,1040,320

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 6

{

  Style "Circle"

  Text ""

  Bounds 1008,480,1040,512

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 7

{

  Style "Circle"

  Text ""

  Bounds 1008,608,1040,640

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Connector 8

{

  Style "Flow Closed"

  Figure1 1

  Figure2 2

  EndPoint1 286,393

  EndPoint2 625,246

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 9

{

  Style "Flow Closed"

  Figure1 1

  Figure2 3

  EndPoint1 285,406

  EndPoint2 625,553

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 10

{

  Style "Flow Closed"

  Figure1 2

  Figure2 4

  EndPoint1 655,237

  EndPoint2 1008,179

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 11

{

  Style "Flow Closed"

  Figure1 2

  Figure2 5

  EndPoint1 655,243

  EndPoint2 1008,301

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 12

{

  Style "Flow Closed"

  Figure1 3

  Figure2 6

  EndPoint1 655,557

  EndPoint2 1008,499

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 13

{

  Style "Flow Closed"

  Figure1 3

  Figure2 7

  EndPoint1 655,563

  EndPoint2 1008,621

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Figure 14

{

  Label TRUE

  Style "Label"

  Text "test positive"

  Bounds 763,128,934,192

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 15

{

  Label TRUE

  Style "Label"

  Text "test positive"

  Bounds 763,448,934,512

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 16

{

  Label TRUE

  Style "Label"

  Text "test negative"

  Bounds 758,288,939,352

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 17

{

  Label TRUE

  Style "Label"

  Text "test negative"

  Bounds 758,608,939,672

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 18

{

  Label TRUE

  Style "Label"

  Text "0.9"

  Bounds 864,192,992,256

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 19

{

  Label TRUE

  Style "Label"

  Text "0.1"

  Bounds 864,224,992,288

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 20

{

  Label TRUE

  Style "Label"

  Text ""

  Bounds 1488,688,1616,752

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

}



Figure 21

{

  Label TRUE

  Style "Label"

  Text ""

  Bounds 1504,256,1632,320

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

}



Figure 22

{

  Label TRUE

  Style "Label"

  Text "0.25"

  Bounds 864,512,992,576

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 23

{

  Label TRUE

  Style "Label"

  Text "0.75"

  Bounds 864,544,992,608

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 24

{

  Label TRUE

  Style "Label"

  Text "0.2 × 0.9 = 0.18"

  Bounds 1065,144,1303,208

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 25

{

  Label TRUE

  Style "Label"

  Text "0.2 × 0.1 = 0.02"

  Bounds 1065,272,1303,336

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 26

{

  Label TRUE

  Style "Label"

  Text "0.8 × 0.25 = 0.20"

  Bounds 1065,464,1322,528

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 27

{

  Label TRUE

  Style "Label"

  Text "0.8 × 0.75 = 0.60"

  Bounds 1065,592,1322,656

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 28

{

  Style "Circle"

  Text ""

  Bounds 624,544,656,576

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Figure 29

{

  Style "Circle"

  Text ""

  Bounds 1008,480,1040,512

  BorderWidth 2

  TextFormat 0x0A22

  Behavior 0x00024E12

  Symbol "connector"

}



Connector 30

{

  Style "Flow Closed"

  Figure1 28

  Figure2 29

  EndPoint1 655,557

  EndPoint2 1008,499

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Figure 31

{

  Label TRUE

  Style "Label"

  Text "test positive"

  Bounds 763,128,934,192

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 32

{

  Label TRUE

  Style "Label"

  Text "test positive"

  Bounds 763,448,934,512

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 33

{

  Label TRUE

  Style "Label"

  Text "test negative"

  Bounds 758,288,939,352

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 34

{

  Label TRUE

  Style "Label"

  Text "test negative"

  Bounds 758,608,939,672

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 35

{

  Label TRUE

  Style "Label"

  Text "0.8"

  Bounds 464,416,592,480

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 36

{

  Label TRUE

  Style "Label"

  Text "0.9"

  Bounds 864,192,992,256

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 37

{

  Label TRUE

  Style "Label"

  Text "0.1"

  Bounds 864,224,992,288

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 38

{

  Label TRUE

  Style "Label"

  Text "0.25"

  Bounds 864,512,992,576

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 39

{

  Label TRUE

  Style "Label"

  Text "0.75"

  Bounds 864,544,992,608

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 40

{

  Label TRUE

  Style "Label"

  Text "0.2 × 0.1 = 0.02"

  Bounds 1065,272,1303,336

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 41

{

  Label TRUE

  Style "Label"

  Text "0.8 × 0.25 = 0.20"

  Bounds 1065,464,1322,528

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 42

{

  Label TRUE

  Style "Label"

  Text "0.8 × 0.75 = 0.60"

  Bounds 1065,592,1322,656

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 43

{

  Label TRUE

  Style "Label"

  Text "Disease X|absent"

  Bounds 342,502,490,587

  TextFormat 0x0022

  Behavior 0x00224BD2

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 44

{

  Label TRUE

  Style "Label"

  Text "Disease X|present"

  Bounds 342,214,490,299

  TextFormat 0x0022

  Behavior 0x00224BD2

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



Figure 45

{

  Label TRUE

  Style "Label"

  Text "0.2"

  Bounds 464,320,592,384

  TextFormat 0x0C24

  Behavior 0x00024A12

  Symbol "lbl"

  TypeSize 12

  TypeWeight 400

  TypeOutPrec 3

  TypeClpPrec 2

  TypeQuality 1

  TypeFace "Times New Roman"

}



## Staples Section:
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