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We will now look at the lone-divider method with four or more players.  With four or more 
players, the dilemmas encountered in the distribution of the pieces can be more complicated and 
require some sophisticated mathematical ideas for the solution.  These concepts are beyond the 
scope of this course, so we will illustrate the dilemmas and their solutions with examples using 
four players. 
 
In the lone-divider method with N = 4 players, one player is the divider D, and the other three 
players are the choosers C1, C2 and C3.  The divider D cuts the cake into four pieces (S1, S2, S3 
and S4) which are each worth one-fourth of the value of the goods.  That is S1, S2, S3 and S4 are 
each worth exactly 25% of the total value of the goods to the divider.  Each chooser (C1, C2 and 
C3) creates his own bid list independently of the other (neither chooser knows what the other is 
bidding).  Each chooser’s bid list contains all pieces that he considers to be fair shares to him and 
are worth at least 25% of the value of the goods.   
 
In the distribution, there again are two cases to consider.  In Case 1, the choosers bid on different 
pieces and there is a way to assign a different piece to each player.  Each chooser gets a piece 
from his bid list, and the divider gets the last remaining piece.  In the end, the players may swap 
pieces if they want.  In Case 2, there is a standoff.  In other words, there are two players bidding 
on one piece, or three players bidding on two pieces. 
 
Example.  Demi, Chan, Chloe and Chris are dividing a cake.  Demi is the divider and divides the 
cake into four slices, S1, S2, S3 and S4.  Chan, Chloe and Chris are the choosers.   
 
Case 1 – The choosers bid on different pieces 
  
Step 1 – Division. Table 1 shows the value of 
the four slices in the eyes of each of player. 
 
Step 2 – Bidding.  What is each chooser’s bid? 
 
a. Chan? _____________               b. Chloe? _____________               c. Chris? _____________ 
 
Step 3 – Distribution.  What are the C-pieces? __________ What are the U-pieces? __________ 
There is only one U-piece, so Demi will get slice ________.  Since Chloe bid on only one piece, 
she must get slice ________.  Among the remaining C-pieces, there is only one piece on Chan’s 
bid list, so Chan must get slice ________.  That leaves Chris with slice ________.    
 
As you can see, the distribution is not perfect.  Chan’s slice is worth ________.  Chan would 
prefer slice ________ since it is worth ________ to him.  Unfortunately for Chan, Chloe is not 
going to swap with him because she prefers the slice she got.  However, Chan will not complain 
since under the cooperation assumption, he is a willing participant and agreed to the rules of the 
game.  He did not get the best slice in his eyes, but he did get a slice that is worth at least 25%. 

Table 1 S1 S2 S3 S4 

Demi 25% 25% 25% 25% 
Chan 30% 20% 35% 15% 
Chloe 20% 20% 40% 20% 
Chris 25% 20% 20% 35% 



Case 2 – Standoff 
  
Step 1 – Division. Table 2 shows the value of 
the four slices in the eyes of each of player. 
 
Step 2 – Bidding.  What is each chooser’s bid? 
 
a. Chan? _____________               b. Chloe? _____________               c. Chris? _____________ 
 
Step 3 – Distribution.  What are the C-pieces? ___________ What is the U-piece? ___________ 
Chan and Chris are both bidding for slice ________, so the players must set this piece aside to 
see how the other pieces are assigned.  Demi and Chloe must first decide among the three other 
slices, _______, _______ and _______.   
 
Between the pieces in her bid, Chloe would choose slice ________ since it is worth more to her 
than slice ________.   Demi is now assigned a slice randomly (e.g., a toss of the coin) from the 
U-piece ________ and remaining C-piece ________.  The slice that Demi does not get will be 
given to Chan and Chris to be combined with slice ________.  Chan and Chris will then use the 
divider-chooser method to determine their fair shares. 
 
Suppose Demi gets slice S1 and Chloe gets slice S2.  The remaining slices are S3 and S4.  To 
Chan S3 is worth _________ and S4 is worth _________.  Therefore, the combination of these 
two pieces is worth _________ to Chan, and he is guaranteed to get at least _________ of the 
value of the cake.  To Chris S3 is worth _________ and S4 is worth _________.  Therefore, the 
combination of these two pieces is worth _________ to Chris, and he is guaranteed to get at least 
_________ of the value of the cake. 
 
Suppose Demi gets slice S3 and Chloe gets slice S2.  The remaining slices are S1 and S4.  To 
Chan S1 is worth _________ and S4 is worth _________.  Therefore, the combination of these 
two pieces is worth _________ to Chan, and he is guaranteed to get at least _________ of the 
value of the cake.  To Chris S1 is worth _________ and S4 is worth _________.  Therefore, the 
combination of these two pieces is worth _________ to Chris, and he is guaranteed to get at least 
_________ of the value of the cake. 
 
As you can see, there may be more than one way to fairly distribute the slices.  In the example 
above, there were two possible distributions.  Chloe was permitted to choose between S2 and S3.  
She rationally chose S2 leaving S1 and S3 for distribution to Demi.   
 
In fact, there are two more possible distributions if the rules require the assignment of S2 and S3 
to Chloe to be random.  With these rules, Chloe could get S3 leaving S1 and S2 for distribution to 
Demi.  The slice that Demi does not get will be given to Chan and Chris to be combined with 
slice S4.  Chan and Chris will then use the divider-chooser method to determine their fair shares. 
 
If Demi gets slice S1 and Chloe gets slice S3.  The remaining slices are S2 and S4, which Chan 
and Chris would combine and distribute using the divider-chooser method. 
 
If Demi gets slice S2 and Chloe gets slice S3.  The remaining slices are S1 and S4, which Chan 
and Chris would combine and distribute using the divider-chooser method. 

Table 2 S1 S2 S3 S4 

Demi 25% 25% 25% 25% 
Chan 20% 20% 20% 40% 
Chloe 15% 35% 30% 20% 
Chris 22% 23% 20% 35% 


