The Non-Zero-Sum Game

Remember the following points about it:

A mixed strategy occurs when no equilibrium point is established in the matrix. This
means that the gain of the first player does not equal the loss of the second player.

Definition of Mixed Strategy: In this case, the strategy used by both players is called
a mixed strategy.

Objective of Mixed Strategy: Games of this type can be solved in several ways,
including:

1- The graphical method
2- The linear programming method

4. The value of the game: The value of the game is limited to
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First, the Graphing Method

This method is only used if one player uses only two strategies. To find the game
probabilities and the value of the game, follow these steps:

1- For Player A (the first player), we draw two columns, the first representing p;and
the second representingp,, and assign a value to each.

We connect the points with straight lines.
The distance between the two columns is 1.

We define the point of intersection of the lines on the horizontal line as the value of
p.

2- For Player B (the second player), we follow the same steps.

3- We can eliminate solutions to the large game, but after assuming small options.
This is done by eliminating (deleting) a row or column, or by eliminating some
strategies until we have only two strategies for at least one of the competitors.
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To illustrate this method, we assume the pure payment matrix:
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Assuming there is no stability point, competitor A has two strategies A;and A,with
probability(p, = 1 — p;)p, and pywhere 0 < p; < 1. The expected profit for A
corresponding to competitor B's strategy is as shown in the table below:

Then a table for "A's expected profit" appears:
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B, ay2p1 + az(1 —py1) = (a1 — azz)ps + az;
By A1np1 + azn(1 —p1) = (@1 — A20)P1 + Azn
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Example of the play probability and match value for the following payout matrix:

B B, B,
e
Aq -2 3
A, 3 -4
B B, B, Min
A
Aq -2 3 -2
A, 3 -4 -4
Max 3 3 min
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So there is no stable point in the game, so the value of the game is
Man MinV; £V < V,Min Man

The strategies available to players B and A equal (2), so the solution is either by using
strategy A or B. We will draw the game for player
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0<p; =<1

Player A tries to maximize V. If player B chooses the first strategy (first column), the
outcome for player A will be



If player B chooses the second strategy (second column) of the payoff matrix, the
outcome for player A will be

which equals
The expected payoff (A1) is arranged in the table above.
Drawing: After determining the expected payoff for A with strategy B, we begin

1. Draw the x-axis to represent the probability. The x-axis is divided into a
number of parts from (10 to 1), with the length of each part being 0.1

because
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The second constraint is7p, — 4
if p; =0 — akall (0,—4)
if pp =1 - akall (1,3)

To find the value of the match when the expected profit for A is the same as for
B, | have a strategy B1 and B2. This is achieved when the two equations are
equal.
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The expected payoff to A is obtained by substituting p1 into the equations:
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The game is equal to (V=$)
(Max Min-2) < (v=§) <(Min Max =3)

We can plot the axes for both players if the payoff matrix is (2x2), but otherwise
it is (nx2). We only draw the player who has two strategies, but we find the
value of the other player using equations only.
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The positive value of the match result (V = é)represents a win for A and a loss for

B, and the opposite is true; the next value of the match result represents a loss for A
and a win for B.



