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General Feedback to Question 1: 

 851 out of 94 students answered this question. 

 The average mark for this question is 66% (i.e., 13.2 marks out of 20). 

 42 or 49 % students received a 1st class mark of 70% or better. 

 26 or 31% students received a 2nd class mark between 50%-69% (i.e., between 10 and 13 marks. 

 7 or 8% students received a 3rd class mark between 40%-49% (i.e., between 8 and 9 marks). 

 10 or 12% students received a mark of less than 40% (i.e., 7 marks or fewer).   

 Of the above, 2 students received a mark less than 32% (less than 6 marks).   

 

General speaking, the students’ performance on this question was very good. A few students 

showed no evidence of knowledge of game theory. 

 

Detailed Feedback to Question 1: 

a) Equilbrium for a simple game 

i. Most students got full points for this, by maximising the minima of the rows for 

player 1, and minimising the maxima of the columns for player 2. A few people tried 

to answer the question without using game theory, by arguing player 2 should 

choose action c, because that is the only action which can give a negative result (e.g. 

“a win”). That is, of course wrong reasoning because it depends on what player 1 

does. Some argued that player 1 should choose action D because that maximises the 

outcome it can get, which is wrong for the same reason. A few viewed this as a turn-

based game, arguing that (like above) player 2 should choose action c, because that 

column has the most negative numbers (wrong) and then player 1, knowing that 

player 2 will take c, should take the best action against c which is C or E, and then 

comes up with some argument for choosing one of them.  How does player know 

what player 2 is going to do? 

ii. Most students either got the right answer or made some minor mistakes. A possibly 

tricky point is that for an action x to dominate action y for player 2 x has to be less 

than y whatever player 1 does, not greater than. Some people removed C or c as 

dominated, but these are the equilibrium strategies, so these cannot be dominated. 

b) Even-Odd game 

i. I expected: there are 9 possible action pairs, 5 win for Even but only 4 win for Odd, 

so not symmetric. I also expected some to ignore the combinatorics and planned to 

give partial credit for that. However, some pointed out that the coin flip made it 

symmetric, so I gave full marks for that as well. 

ii. There are no pure strategy equilibria. The simplest argument is to consider all the 

possibilities. If the equilibrium involves Even playing a 1 or a 3, Odd must play 2 or 

else Odd will be better off changing. But if Odd plays 2, Even will be better off 
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changing to play 2 as well. If the equilibrium involves Even playing 2, Odd must play 

1 or 3 else Odd will better off by changing. But if Odd plays 1 or 3, Even will be 

better off changing. Therefore there is no equilibrium involving only pure strategies. 

Some people argued this by noting that the max of the min of rows does not equal 

the min of the max in columns. This was a perfect answer as well. One or two said 

that there are never pure strategy equilibria in rock-paper-scissors type games, or 

said that because it was an imperfect information game it cannot have equilibria 

involving only pure strategies. Both of these answers are based on reasoning which 

is false. A counter example for the first is a game where rock beats paper and 

scissors, paper beats scissors, and everything draws with itself. The equilibrium 

would be for both sides to play rock. A counter example for the second is the game 

from the first question.  

iii. A number of different correct answers were given. The main idea of many was to 

show that if both play (1/3,1/3,1/3), then Even wins 1/9 in expectation, but if Even 

switches to 1, it gets 1/3. Some people just solved the game. 

iv. Most people could at least guess the equilibrium, and many derived it. 

v. I wrote questions iv and v because I thought it would be too hard to solve Even-Odd 

3 in an exam setting, so I hoped these hints would help. Some people did not need 

them and were able to solve the game in part iii. Some people recognised the 

general solution, which is (x,1/2,y) with x+y=1/2. Some just got (1/2,1/2,0) and 

(0,1/2,1/2). Some people gave (1/2,1/2) as the answer, and other odd guesses were 

also made.  

 

 

General Feedback to Question 2: 

 752 out of 94 students answered this question. 

 The average mark for this question is 65% (i.e., 13 marks out of 20). 

 35 or 47% students received a 1st class mark of 70% or better. 

 29or 39% students received a 2nd class mark between 50%-69% (i.e., between 10 and 13 marks. 

 4 or 7% students received a 3rd class mark between 40%-49% (i.e., between 8 and 9 marks). 

 2 or 3% students received a mark of between 32% -40% (i.e., 7 marks).   

 5  or 7% students received a mark less than 32% (6 marks or less).   

 

General speaking, the students’ performance on this question was very good. I was particularly 

pleased at how many students could solve the 2 games in part 4. 

 

Detailed Feedback to Question 2: 

a) Meaning of “a game is solved”. 

i) One answer is, player 1 can force a win, player 2 can force a win, or both players can 

force a draw, and it is known which. Most people omitted the part in italics. I gave full 
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marks for this, although it is wrong. Some people described weak, ultra weak, and strong 

solution which could also get full marks. 

ii) Finite states, two-player, zero-sum, no chance, and perfect information. Most people got 

this.  

b) Extensive-form Even-Odd game. 

i) Most people got this perfectly. A few people drew an information set around all the children 

of the root node or drew chance as the root node. This is a deterministic game (no coin flip 

here). 

ii) For a min node, child nodes are searched until an L is found, at which point the remaining 

child nodes are not evaluated and the node is labelled L.  If it is established that all child 

nodes are W then it is labelled W. Likewise for max nodes with L and W reversed. Most 

people knew this. A few people just used alpha-beta pruning here, which does not allow 

pruning in the first child evaluated, although W-L pruning does. 

iii) This is the question on which the most people lost marks. Some people did a very clever 

thing. They initialized alpha to 0 and beta to 1. This turns it into a W-L game and you get the 

same pruning as in part ii. This perfectly correct, although I had to think about it. Most 

people got the value of the nodes correct (all -1). The most common incorrect answer were 

alpha for child 1, minus infinity and no pruning, (unless you are using the trick above), and 

beta for the root node, infinity. Pruning happens when alpha=beta=-1. Some people had 

alpha=-1 beta=1 followed by pruning, which would not happen. You need alpha greater than 

or equal to beta for that to be pruning. 

c) Heuristics. 

i) I was looking for three reasonable heuristics which could be used in minimax search (it 

needs to give a numeric value to a move), and were independent of each other. Most people 

got full marks. Where people lost some marks were two ways. First, their heuristics did not 

assign numerical values to board positions. They were things like, if you can deposit a seed in 

your scoring well, take that move. Second, they were not independent. E.g. h1: the number 

of seeds on my side of the board + in my scoring well; h2: the number of seeds on my 

opponents side of the board + in his scoring well (h2=98-h1). Credit would only be given for 

one of these. 

ii) I was looking for ways of evaluating heuristics against each other, combining heuristics 

together and finding the best combination by optimization using stochastic hill-climbing or 

gradient descent. Parts of this received partial marks. Some answers were “I’d think really 

hard about the problem”. It is hard to give much credit for that. 



An Introduction Note to Questions 3 and 4 

Based on the exam scripts, there are 88 students who took the exam,  in which four exam scripts are 

empty. For this reason, it cannot be determined which exam question the students with these 

scripts intended to answer, and therefore all following feedback excludes these students with the 

empty scripts.  

In the past few years, there are about 50-60 students who took this module but this year 94 

students have taken this module.  

General Feedback to Question 3: 

 64 students answered this question. 

 The average mark for this question is 58.4% (i.e., 11.7 marks out of 20). This is a little worse than 

the last year, when the average mark for this question was 63% . 

 18 or 28 % students received a 1st class mark of 70% or better (i.e., 14 marks or more), which is 

much lower than 48% of the last year. .  

 27 or 48% students received a 2nd class mark between 50%-69% (i.e., between 10 and 13 marks), 

which are much higher than 28% of the last year. 

 47 or 10.9% students received a 3rd class mark between 40%-49% (i.e., between 8 and 9 marks), 

a little higher than 8% of the last year. 

 8 or 12.5% students received a mark of less than 40% (i.e., 7 marks or fewer), this is a little lower 

than 14% last year.   

 

General speaking, the students’ performance in this question is a little worse than  the last year, as 

less students get a 1st class mark but more students get a 2nd class mark. From the teaching outcome 

point of view, this is largely similar to (but a little lower than ) the result of the last year.  

 

In the last year, 88% students answered this question, but the figure decreases to 72% this year.  The 

reason that more students chosen question 3 rather than question is that, same as the previous 

years, the students have done a project related to this exam question. Therefore they are more 

familiar with the topic and better prepared.  

 

Detailed Feedback to Question 3: 

 Question a). The question is to write down the parameter updating formula of the recursive 

least square algorithm. This is one of the most important formulas but about half students failed 

to answer this question   

 Question b). Except to a few students, most students know how to solve the given problem and 

answer this question well. The most common mistake is the incorrect calculation. The second 

common mistake is that no checking at the boundary strategies was done when finding the best 

global strategies.  

  Question 3).  The question is to ask the definition of Stackelberg strategy and Stackelberg 

incentive strategy, and then compare their differences. The first common mistake is that the 

definition is given but incomplete; the second common mistake is that more than half students 

failed to give the correct definition of Stackelberg incentive strategy.  

 



 

 

General Feedback to Question 4: 

 19 or less than a quarter of students answered this question, in comparing with about 1/3 

students answering this question last year.   

 The average mark for this question was 51% (i.e., 10.1 marks out of 20). This is worse than 59% 

of the last year but similar to 53% of the two years ago.  

 5 out of 19 or 26%  students received a 1st class mark of 70% or better (i.e., 14 marks or more), in 

comparing with 6 out of 19 students or 32% in the last year. 

 6 out of 19 or 32% students received a 2nd class mark between 50%-69% (i.e., between 10 and 13 

marks), in comparing with 8 out of 19 or 42% students in the last year. 

 3 or 16% students received a 3rd class mark between 40%-49% (i.e., between 8 and 9 marks), 

which is the exactly same as the last year. 

 5 out of 19 or 26%  students received a mark of less than 40% (i.e., 7 marks or fewer), which is 

much worse than 2 out of 19 or 11% students in the last year. 

 

General speaking, the students’ performance in this question is not as good as expected and 

therefore this is an area needed to improve in both teaching and exam paper setting.  

 

Detailed Feedback to Question 4: 

 Question a). Most students answered this question reasonably well. The common mistake is the 

incompleteness in their answer. In particular, more than half of the students failed to mention 

that the important property – Strong computational efficiency.  

 Question b). Most students answer this question correctly. But the explanation why  is often 

incomplete.  

 Question c). About half of the answers are incorrect. A common mistake is saying that the 

pricing rule is to pay the price as the bid of the next lower bidder. In fact, one of the exam 

questions of the last year is to analyse why such a pricing rule is incorrect. Therefore some 

students seem not checking the last exam paper, whose sample solutions had been provided 

before the exam.  

 Question c). More than half of the students have some ideas about how to answer this question, 

as this is a proof given in one of the lectures. The common mistake is that the proof given is 

incomplete or incorrect.  
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