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Introduction

It is important for a firm that workers will give their best effort. To achieve this, right incentives have to be given. There are several ways of rewarding hardworking employees, but what incentives do these rewards provide. This paper shall analyse relative performance rewards, meaning that the relative ranking of the employee is important and not the absolute performance.
The way in which workers compete shall be in a tournament setting. The first part of the paper shall consist of a theoretical framework to analyse different properties of a tournament.

First, in an analysis shall be shown that tournaments are a socially efficient way to provide incentives. After that, other variations in this model shall be analysed to cope with phenomena as sabotage, the amount of risk taking by the employee and also the consequences of a larger multi-round tournament on the distribution of talent in the ranks of an organization. Also the effect of distributing multiple prizes in one round shall be analysed.
The second part of the paper shall consists of a description of the performance evaluation network of a firm leading in giving advice on reward structures. An analysis shall be performed to see what strengths and weaknesses the performance structure of this firm (further on referred to as the Firm) provide in the light of the theoretical background.

As the most decisions of how to organise the reward structure will be based on practice, it is interesting to see how the reward structure is being seen in the light of theory instead of practice. This also provides insight on what parts of the theory are being used in practice and which parts still have to be stressed to be taken into account. 
Basic tournaments

Before considering the optimal structure of a tournament, we first have to find out if a tournament provides enough incentives for a worker to give effort. If this is not the case, tournaments can still provide other good incentives but it might optimal to choose another structure of reward for the sake of efficiency.

In Lazaer and Rosen (1981) it is discussed if tournaments are an efficient way to reward workers.
Tournaments 

In the rank tournament there are two players, the winner gets the fixed prize W1 and the loser gets the fixed prize W2. Output has a stochastic variable with a mean of zero. The effort invested gives a chance p of winning the tournament. The best players can do is picking optimal effort given what the other players reaction curve is. If we take two equal contestants for the sake of simplicity, both players will try to exert more effort to capture the prize. However they will be limited by their costs C(μ) with C’> 0 and C’’> 0. Both contestants will face the same costs at the same level of effort and will equal their marginal cost to their marginal benefits. As we are interested in symmetric equilibriums we shall only cope with these. The chance of winning in a symmetric equilibrium is 50% (equal effort) and the expected payoff:

E(U) = ½W1 + ½W2 - C(μ*)

In a competitive market the firms will make no profit and the total price money W1 + W2 will equal the total expected revenue of the products sold. 

In a competitive market the firm can not influence the price of the product sold, but it can set the height of W1 and W2 as long as they add up to the total expected revenue earned from selling the products. From the model we can see that an increase in prize won, thus a greater gap in W1 and W2, gives higher marginal benefits to the worker. For a firm it is optimal to increase this gap. The biggest the gap can be is with a reward: W2 of zero and a W1 of all revenue. The revenue a worker earns is V, thus a W1 of 2V gives the best incentives for the workers.
Concluding

Tournaments are a useful reward structure as in some cases it is easier to observe which contestant has produced the most output than exactly how many they both have produced.

It is now to find out what other properties tournaments provide to make them more or less appealing in using them to distribute rewards.

Sabotage in tournaments

Peer groups

When a tournament is organised, the people participating in it will be compared with a peer group. Peers are people who have roughly the same tasks or abilities. The easiest method of forming a peer group is looking at the project groups, thus people doing the same assignment and make these the peers you get compared with. 

Another way to win the game

The comparison with peers in the same team brings up a problem for the company. As the workers perform in teams and the monitoring can not be perfect, as this will be too expensive, workers can perform actions that are not optimal for the firm but might increase their own welfare.

Absolute output/effort does not really matter to get the prize. Key to winning the contest is getting more output than the other party. As seen above this may motivate workers to work very hard and be very productive, another way of producing more/better is to destroy the work of your competitors, making your work exerted relatively better.

Especially when the prize of winning the contest is big, workers will put a lot of effort in increasing their output. Assuming that costs are exponential, a little bit of extra effort will cost a lot when a worker already exerted a lot of effort.

Sabotage cost is typically an exponential function, as the first few ‘little’ sabotage attempts may not harm the worker in punishments from the firm (low costs), more sabotage attempts may result in dismissal from the firm (high costs). Examples of sabotage can express themselves in not telling important information, losing documents from your competitor and even to actual destruction of the products made by the competitor.

Thus another way to capture the prize is to destroy the work done by your competitor instead of using your effort to produce output.

Model with homogenous players

To examine these effects Lazear(1989) made a model which incorporates sabotage in the tournament.

Just like the model above, there is an average output μ and a stochastic term ε with a mean of 0. The chance of winning the contest is defined as P( ). Extra in this model is θ, this is the effort put in sabotaging the other player. If there is a player j and a player k, the production functions will look like this:

Output player j = qj = f(μj , θk)+εj
for player k = qk = f(μk , θj)+ εk
Production is positive for the output, making the μ > 0. Sabotage is destructive, making θ < 0. As destruction decreases output, destruction is inefficient for total output, thus for the company.

The winner gets price W1 and the loser gets price W2, the persons engaging the tournament will have the following payoff function:

W1P(μj , θj ; μk , θk)+W2[1-P](μj , θj ; μk , θk) - C(μj , θj)

This equals the chance of winning/losing times expected output when winning/losing minus the costs of effort.

The chance of winning for player j = prob (qj  > qk)

This is dependent of the effort put in as well as the luck, so we can rewrite this to:

Prob[f(μj , θk) - f(μk , θj ) > εk - εj ]  this implies that player J will win the tournament if the difference in mean production (in j’s favour) exceeds the random element with a certain distribution G( ). He will also win if the random element G( ) exceeds the mean production (of course in his favour).

If we take the FOC of the payoff function with respect to μ and θ (for player j and k) we find the following four conditions which tell us something about the incentives that this tournament structure provides.

(W1 – W2)g(0) = [C1(μj , θj) ] / [ f1(uj , θk)]

(a)

(W1 – W2)g(0) = [-C2(μj , θj) ] / [ f2(uk , θj)]

(b)

(W1 – W2)g(0) = [C1(μk , θk) ] / [ f1(uk , θj)]

(c)
(W1 – W2)g(0) = [-C2(μk , θk) ] / [ f2(uj , θk)]

(d)

We can see in (b) and (d) that sabotage will increase when the prize of winning the contest is increasing. There will be more incentives to sabotage for both players when this is the case. On the other hand we can also see in (a) and (c) that the desire to work hard gets bigger when the prize of winning the contest increases. 

As the firm operates in completely competitive environment the zero profit condition must hold. This implies that the firm must maximize: W1 + W2 - C(μj , θj) – C(μk , θk)
with the restriction W1 + W2 = E(Q(qj ,qk)). The wages the firms pay have to equal the expected revenue. This revenue shall be called Q and is dependent on the output of both player j and k.
The wage spread or the difference in W1 and W2 shall be called Δ. This is the only influential variable on effort in this model.

If we combine the firms’ maximization problem with the restriction that all prizes need to equal revenue, we find the following maximization problem.
Max: E(Q(f (uj(Δ), θk(Δ)) + εj, f (uk(Δ), θj(Δ)) + εk) - C(μj(Δ) , θj(Δ)) - C(μk(Δ) , θk(Δ)))

If we take the FOC of player j w.r.t. Δ and rewrite it to C we find:

Cj = E(Qjfj + (Qjfkθ’/μ’) – (Ckθ’/μ’))

So the costs of player j are dependent on his own production costs, the costs of sabotaging the other player and the destruction done by player k.

We can see straight away that (Qjfkθ’/μ’) and –(Ckθ’/μ’) both are negative, making the opportunity to sabotage bad for the firm as the output of a worker will be lower than the case without sabotage. From the upper part we can conclude that the opportunity of sabotage reduces effort and thus is bad for the firm
. It can also be seen that an increase in prize increases sabotage (and output); this decreases the optimal prize in comparison to the model of Lazaer and Rosen (1981).
Sabotage with heterogeneous players

Some workers are more willing to sabotage than others. We can also define the workers who are willing to sabotage as hawks and the workers who do not wish to sabotage as doves.

In this framework we can examine the different outcomes within and between firms.
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In the table the payoffs of a hawk- and a dove type of player are displayed. The payoffs are based on a fixed positive prize V to be given to the winner of the competition. Also when two hawks face each other we see that the cost of sabotaging C will implemented as a cost. When two hawks compete the destruction will be so big that C > V > 0, implying that when two hawk face each other, the payoffs will be negative. 

If a hawk meets a dove, the hawk will sabotage, win the competition and take the whole reward. If two doves meet, there will be no sabotage and both will take half of the reward.

In our model when a hawk meets a dove, the hawk will sabotage and take W1. If two doves meet there will be no sabotage and both have 50% chance to win W1. If two hawks meet there will be sabotage and both have 50% chance to win W1. Important here is that when two hawks meet, production will be lower due to sabotage than when two doves meet. When a hawk and a dove meet, the production will lie in between the two previous scenarios. 
Hawk firm vs. dove firm

Consider a firm with only doves inside: a dove firm. In this firm there will be no sabotage at all. When a hawk enters the firm, he will always capture the prize as all others players are doves.

For a dove firm it would not be beneficial to have a hawk in the firm as this will decreases the output. So for a dove firm it is very wise to find out what personality the workers have when hired as hiring the wrong personnel can result in a decline in output. As hawks try to enter the firm trying to get higher revenues there has to be screening to keep the company hawk free.

For a hawk firm there is no incentive to screen workers as all the workers will be hawks. Doves can do better by going to a dove firm, which they will enter when screening in that firm is perfect. As only hawks will enter the hawk firm no screening is required. Also when a dove tries to enter the hawk firm they are very welcome as production will increase as a result, meaning higher payoffs.

Wage difference in hawk/dove firms

As seen above, hawks will sabotage. When W1 and W2 are closer to each other less incentive for sabotage will be present, this of course also reduces the incentive of producing for hawks. In a dove firm the wage difference between W1 and W2 will be bigger as there is no incentive to sabotage the competitor and all effort will be put into production, giving the right incentives. When the revenues will be divided between the workers, hawk firms will give lower rewards than dove firms as production in hawk firms will be lower.

Up or out pyramid game

Considering a career ladder when an employee has been given a promotion, he might be satisfied with his current position and base income. This might result in not being active in the upcoming tournament for the next promotion. Given a tournament with two players striving for the next promotion the competitor might anticipate on this lazy behaviour by exerting little effort and resulting in almost no effort done.

As the claim of the first player, being satisfied with his current position is cheap talk, the contestant might also exert normal effort, but the problem stays that when there is no interest in the next promotion, less effort will be exerted in total.

The value of the prizes given are determined on forehand by the company, these prices are calculated on the anticipation that workers will strive for the next promotion. If workers are happy with their current rank / base pay, piece rate might be a better motivator. But a company typically does not want to change the reward system once a person is happy with his current rank as this increases uncertainty. It would thereby also be difficult to measure when a player is happy with his current reward and is not willing to exert more effort to participate in the tournament for the next promotion.

To motivate the promoted workers, rewards structures should be made in such a way that the rewards for now and future performance keep giving the workers a challenge and a motivation to work for. 

To examine the incentives a worker has, Rosen(1986) has made a model to examine the effort a worker is going to exert when he participates in an elimination tournament.

As shirking does more damage at a higher position in the organisation, the tournament should also provide the incentive to work as hard or even harder when a player proceeds in the tournament.

Basic game

The game presented will be a one period game where all workers start at the bottom of the pyramid. If they get promoted, they will play again; this goes on till one person gets to the top of the pyramid. As there is no discounting and no outside option this game can be considered as a one period game. At the end of this one period all players get the rewards they have won.

Just like a standard tournament, the winner of the round gets the prize or promotion. The loser gets a fixed prize. The winners of the stages get together in another round and the winner of this game gets promoted, while the losers stay at the same rank with the corresponding reward.

The tournament will have a regular setup as the chance to win:

P(i,j) = yih(xi) / (yih(xi) + yjh(xj)

Where yi is the natural ability or talent of player i and h(xi) is the function of effort of player i. So effort and talent both count in who gets the highest output.

The problem of the worker is not only how much effort is needed to survive this round but also how strong future competitors will be. In other words, what will be the chance he gets promoted further. This complicates the case of choosing effort for an employee.

Identity is known

Assume that all players’ talent is common knowledge and the current stage is stage s.

The highest rank players can achieve is rank 1, followed by rank 2 and so on. We define W1 as the output of the person ending at place 1 of the competition, W2 as the player who ends second, etc. The chance of losing is defined as 1 – P(i,j).
The winner of stage s gets promoted and his reward consists of the expected value of getting a higher rank, thus EVs-1(i). This expected value is dependent on player i’s talent as well on the talent of all other players he might face in the next rounds. The chance of winning the contest is defined as Ps(i,j). 
The optimizing process now becomes the following maximization problem.

Vs(i,j) = max [ Ps (i,j) EVs-1(i) + (1-Ps (i,j) )Ws+1 -c(xsi)]

(1*)

This is the chance of winning the contest (Ps(i,j) times the expected value of getting a higher rank (EVs-1(i)) plus the chance of losing (1-Ps(i,j)) times the value of losing this round (Ws+1) minus the costs of effort.
When P(i,j) = yih(xi) / (yih(xi) + yjh(xj)) is substituted in the maximization function, the first order condition w.r.t. x will be:

FOC:
 yi yj hj h’i / (yi hi + yj hj )2 * (EVs-1(i)-Ws+1)-c’i =0

In the FOC we can see that the effort is dependent on the difference between the price of winning and losing (EVs-1(i)-Ws+1). This has to be positive to let a worker do their best to win the contest, else it would be better for him to put in no effort at all.

The second order condition is bigger than zero to mimic the increasing cost of effort.
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As from the FOC it is easy to derive the best response function as both players are identical. We can see in the graph that when the competitor j gets stronger, player i will have maximum effort at a lower of effort exerted by player j.

From this we can see that the total effort will decline when player i and j differ in ability. This is the case because the line xsi = xsj crosses the equally talented reaction curve at the top. If we diverse from this point by choosing other abilities, both players will exert less effort in equilibrium. This of course does not say anything about total production as two players with different abilities, exerting less effort, can give more production. Concluding we can say that two equal contestants will maximize total effort exerted.
Equally talented

A requirement of a reward in the form of current and future rewards is that it sustains the motivation of an employee. This means that a worker will work as hard in the future as they do now. Preferably work even harder as jobs get more important with higher rankings acquired in the company. 

We know that the best reply function with equally talented workers is xi = xj and the chance of winning in equilibrium will be 0.5. The effort function will be indicated by the function: h(xs)
If we put all this information in the first order condition we find that: 

(EVs-1 - Ws+1)(h’(xs)/h(xs))/4 = c’(xs)

(2*)

First define some elasticities:

η = xsh’(xs)/h(xs)  this is the elasticity of effort 

ε = xsc’(xs)/c(xs) this is the elasticity of costs 

If we combine these two we can find the elasticity ρ = η(xs) / ε(xs) 
If ρ is inserted in 2*, we will find:
(EVs-1 - Ws+1) ρ (xs)/4 = c(xs)

As we now have c(xs) defined we can insert this in 1* if the chance to win the contest is inserted, namely P=0.5 as contestants are equally talented, we find the following formula

EVs = 0.5(1-ρ(xs)/2) * (EVs-1 – Ws+1) + Ws+1
here we can see that the expected value is dependent on the effort already exerted, the reward of winning and the wage of losing this round.

If we define the term 0.5(1- ρ(xs)/2) as β to simplify the formula we find:

EVs = βsEVs-1 + (1- βs)Ws+1  implying that EVs is increasing in Ws+1 thus the price of losing the contest and increasing in EVs-1, the expected value of winning the contest. The EVs is also affected by β, which is dependent on ρ, the values of beta will lie between 0 < β < 1.

We need equal incentives at every round to let workers exert at least as much effort as previous rounds, this implies that the difference in Vs-1 and Ws+1 in all periods has to be the constant. This constant will be called k.

k = (EVs-1 – Ws+1) if we implement this in the formula for EVs we find that:

k(1- βs) = ΔWs 

This formula implies that the difference in expected value of winning and losing has to be constant at all stages to keep the performance constant. 

Of course in the last round there is no future perspective and the future compensation has to be packed into the current reward of winning this stage. 

Concluding on risk neutral with equally talented workers
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To keep motivation in all rounds constant players have to believe they are in a game with an ever increasing horizon. 

The rise in rewards at the top is necessary as in the future reward Ws-1 the achievement of a higher rank is not possible. This has to be compensated by a monetary reward.
In this figure we see the incentive maintaining structure of reward payment. If the price of rank 1 increases even more, workers are willing to work even harder when they get promoted which is exactly what is needed as jobs higher in the pyramid are of more responsibility and meaning to the company.

Risk aversion:

If we incorporate risk aversion in the game, future rewards are discounted so the inter rank spread will have to increase when players get to higher ranks. People the same motives as with risk neutrality but need bigger rewards to motivate them when there is more risk incorporated in their future rewards. Also the jump in payment between rank 2 and 1 has to be higher as people need more motivation to work for the reward.

A solution of this increasing price is to give players more security, thus making the difference in prizes smaller. The downside to this is that with less reward (ΔW), the incentives of working hard get less and the tournament will be less efficient.

Heterogeneous contestants 

Before starting the calculations to find out what is optimal for the players we first need to define the β again as it has to incorporate both contestants ability. 

The assumption will be that player type 1 is stronger than player type 2 and that these are the only two types of players.

In the previous case βs = 0.5(1- ρ(xs)*0.5) as the chance to win was 50% due to equally talented players. As P is no longer 0.5 we must use the following formula to define β

βs(i,j) = Ps(i,j)[1-ρPs(j,i)]
Finals:

For the heterogeneous contestants we will take a little bit different approach in the form of backward induction as this is an ending game. First we shall take a look at the final round to see when a player is willing to exert high effort. 

[image: image5.png]X2

STRONG()




In the graph we can see that equally talented contestants in the final are willing to exert high effort. It does matter if the players who face each other are strong or weak. Stronger players have lower marginal costs and thus are willing to give more effort than when two weaker players meet.
If the weak player faces a strong player we see that both players will exert lower effort than when they face an equal player. Both players will exert lower effort but the player with the higher talent will have a higher chance to win as his ability is higher and he can produce higher/better output with the same effort. Note that the effort levels do not have to match as in the table.

The expected value of the final is:

EV1(i,j) = β1(i,j) ΔW1 + W2  
The player with higher talent has a greater chance to win the finals as he has lower marginal costs. This also implies that the β1 > β2. If this is the case the valuation of the price of the higher talented player 1 is higher than the valuation of player 2.

Semifinals:

We see that players with high talent have a higher expected value of the future than players with lower talent. This is because winning the more talented player has a higher chance of winning the final. We can now use backward induction to see what type of players will proceed to higher rankings.

We also know that the effort that workers are willing to exert is dependent on the difference in winning and losing the stage.
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When player of the same type face each other the chance of winning in equilibrium will be 0.5. When a strong and a weak player face each other the strong player has an advantage in his ability. With the same effort he has a higher chance of winning the contest. Also the higher expected value of the higher ability type motivates him to put more effort into winning the game. 

In the previous model we have seen that equally talented players will exert more effort than when a strong player faces a weak one. We have also seen that a player with a higher ability values the prize higher than a weaker player. The future value Ws-1 of a stronger player is therefore higher and the stronger player is more willing to exert effort. This can be seen in the graph above. This is the case in the half finals, but also on lower rounds. This increases the probability that a strong player continues to the next round. Concluding we can say that higher positioned jobs will have more talented workers in place due to higher expected future values.
Multiple prizes
In the version of competition described above we see that there is competition between two workers and the winner of the two takes the prize. The prize in this case is getting promoted to the next level or a monetary reward.

So one way to promote workers in a group is to pair workers and give about 50% a promotion to the next level. Another way to construct a tournament is to take the all the people at a given level together and only promote the best performing 50%. 
We have found out that a worker in the two-person competition will exert more effort if he faces an equal contestant and work less hard if he faces a worker of different ability of worker.

We shall now look at the alternative: A bigger population of contestants where more than one person can win a price. This case shall be analyzed by the article of Clarc and Riis (1998).

Simultaneous distribution of prizes

To analyze this case an auction model will be used. In this model the bids treated as sunk costs. It is possible to use this model as all effort is done before the rewards are being made public, thus effort costs are sunk. Also effort can be seen as a bid to make chance on a price.

All prices are the same and therefore it is important for a worker to win a price and not some specific price. 

There are several ways to promote workers. One way is that all winners are chosen at once. Another way is that the contest is being divided in sequences where every time one or a batch, of workers is promoted. It turns out that the firms profit maximising promotion is dependent of the distribution of the workers talent.

In this competition more than one prize can be won. If we rank all players to their talent or valuation of winning the price vi. For simplicity we will assume that v1 > v2 >….>vn. 
In this two-stage model the first round will consist of putting bids, thus exerting effort. In the second round prices will be given to the workers who have had the highest bid, thus the highest effort. This is different from earlier models being treated, but it could well be that a firm prefers to have a hard working person to be promoted than a lazy one, even as the lazy one is more productive in his current function. It could also be that it is only possible to measure effort, thus no output.
The expected payoff of player i will be:  Gi(xi)vi - xi

With Gi(xi) as the probability that player i will win a price given his effort. With vi the valuation of the price. We see that a player with high valuation of a price is willing to exert more effort as his expected payoff will ceteris paribus be bigger than someone with a lower valuation. Given this characteristic we can also interpret vi as talent. This is possible because 1/vi represents the marginal costs and players with higher talent have lower marginal costs. xi will be the cost function.
There is a unique equilibrium with mixed strategies as pure strategies will not suffice in getting a stable equilibrium. In this equilibrium there will be n prices and n + 1 bidders. This means that from the population N only a fraction is active in the competition. All others will bid x = 0, meaning that they will not exert any effort and are passive in the competition.

We also see that the players v1 till vn will always bid and that player vn+1 will only bid with a certain probability. The chance of player vn+1 to bid is dependent on his own talent and the talent of the person he directly competes with (vn). The chance of player vn+1 to bid turns out to be: vn+1/vn. This is straight forward as chances to win increase when talent gets closer to each other, which will make it more worth to join the competition.

All players have to choose their level of effort and as there is no pure strategy possible, they will choose their effort level from a certain distribution. This distribution has an upper bound which is the same for every player and the expected value equals the valuation of player n+1. It has no use to bid higher, exert more effort, than that player is willing to bid. The distribution also has a lower bound but this lower bound is different for every person. Persons with higher talent will have a higher lower bound. The lower bound of player n+1 will be 0 as he switches between being active and being passive. 

For all other players the following lower bound is in place:
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We can see that the higher the ability of player i, the higher the lower bound will be. This also implies that higher ability workers will more likely be more productive.
The total effort done by all players will add up very close to the prizes given just like Hillman and Samet (1987) predicted in their auction model. This is good for a company as increasing prices will create more effort and output.
A downside to this approach is that not all players will be actively participating in the competition. Increasing the amount of prices has two effects: more workers will actively participate which is good for the firm and the upper bound of the effort done by all players will get lower which is bad for the firm.
Sequential distribution of prizes

Another way to distribute the prices is on a sequential base where 1 or a batch or prices will be made available to the workers. The restriction here is that workers can only win one price in total. This means when a worker has won a price, he is excluded from the next round. The effort done in earlier rounds has no influence on effort done in later rounds and because of the sequential distribution of prices, discounting will be present. The loser of the stages proceeds to the next round.
There are still n prices available, two or more rounds will be played and nt will be the number of prices in stage t available with t = 1 ,…, r.

Solving by backward induction we find that the last stage is identical to the previous section with all prizes awarded at once. The players in the current round get ordered on the base of their talent. In every round following, at the start, players get ordered on base of their talent.
In this last round nr prices will be available. Player nr+1 will choose between giving no effort and giving positive effort. The valuation of this player will be called v​​r and from the previous section we can see that the players in the last round have an expected payoff of vi – vr. 

We can now see that the expected payoff in stage t will be:
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With the 0 < δ < 1 and δ as the discount factor. This means that the utility is dependent on the valuation in the current stage plus the valuations of stages to follow. (In the formula above a two stage game is displayed). 
In the case of no discounting it is found that the expected total level of bids in not dependent of the amount of rounds played and is also independent of the distribution of prices between rounds. The total level of bids is however dependent on the amount of prices in total available in the game. 
Difference and implications of it

To see the difference in the two ways of distributing prizes a simple example will be given to illustrate this. In each scenario there are three workers with two prices available and all workers have different talent. We will see that the when the talent of the workers does not differ much, sequential distribution is preferred. If one player has way higher talent, the simultaneous distribution is preferred. For simplicity we shall have no discounting present.
The difference between the model of simultaneous and sequential distribution of prices is that when the players’ talent get very similar, the total amount of expected bids stays the same but the equilibrium will be different. In the simultaneous distribution case the chance of winning gets close to ½ and will be symmetric for the players. In the case of sequential distribution a player with higher talent has a higher chance of getting a price. This is because higher ability players can play more games and scare lower talented players from participating, thus have more chance to win a prize.
When player 1 has extremely high talent, this scares other players from competing in the sequential rounds. The upper bound of effort of player 1 will be vn+1. As the talent increases, the lower bound gets higher, making the average effort of this player higher.
From a 3 player model we can see, the chance that player 3 will actively participate will lower when the talent of the competitor increases.
It might be better for player 1 and 2 to play a sequential game when the talent of player 1 is high. Player 2 will have a double chance to win a prize and when player 1 loses the first round, he almost certainly scares player 3 to actively participate as his talent is high. In the first round player 1 and 2 have an upper bound of their effort of v3, if both players get very close to this, both player have approximately 50% chance to win the first round. As the highly talented player might scare the 3rd player from competing, it can be argued that a simultaneous distribution is preferred to a sequential one.

However a sequential distribution may be preferred when the talent of the competitors gets close. The high upper bound of player 3 lets the most talented players (who get the closest to this upper bound) play more times, giving total higher effort levels in multiple rounds.
Concluding we can say that when a player has a very big advantage over other players it is wise to play the simultaneous game instead of the sequential. This prevent player three to retreat and in total give more effort in equilibrium. 

If there is not a big difference in talent the sequential game is preferred as player 1 or 2 will play twice, which will increase effort done.
Risk taking

We have seen in the model of Lazear and Rosen (1981) that the output consists of the effort variable and the error term. Till now we have only let the players control the effort variable. We can let workers control the error / risk term to see if they will take more or less risk when prices increase. In reality a worker can choose his risk variable by selection of a project. 

The basic model without risk taking

This basic model of Hvide(2002) is almost the same as the standard model. The main differences are that the error term will be normally distributed and players have different ability.  In order to win the prize, the effort level (μ) will be dependent on the difference of  payoff in winning and losing the contest which equals W1 – W2 or ΔW.
Also a player has won if his effort and random term exceeds the effort and random term of the other player.

In equilibrium the chance to win will be ½ and the winner will be drawn on the random term or on luck. The utility function is represented by Ui = PiW1 + (1-Pi)W2 – C(μi) where C(μi) is the cost function.
If we take the FOC to μ and assume μ1 = μ2 in equilibrium we find that ∂C/∂μi = ΔWg(0).

The g(.) is the derivative of the cumulative density function of the error term with a mean of 0.

If we insert a normally distributed density function into g(0) we find that ∂C/∂μi = ΔW/(2√σ2π). (with π as a exogenous parameter) 
Knowing that a company can set the prices we see that effort is increasing with a higher ΔW and decreasing in σ. The decrease in σ implies that a higher risk or ‘noise’ will lower the effort as it is less sure that your work gets noticed by the supervisor. In other words the expected marginal benefits of production will be less.

Risk variable

As before the worker in this model has the choice of choosing his own effort. Only now he has an extra choice variable, the voluntary spread in the output.
As before the variance of the shock is dependent on σ, the non diversifiable variance. The voluntary risk will be represented by the variable s. As increasing effort has a cost bound to it, the increase or decrease in the risk a worker is willing to take has not costs bound to it. This assumption can hold if each project choice has the same costs attached to it (thus cost free in this model).

Equilibrium with infinite risk, no effort and homogenous players
In this model where workers can choose the risk there is an interesting equilibrium where both contestants will exert no effort at all and put their variance at infinite level.

It can be shown that this is a Nash equilibrium as both contestants do not want to deviate from it.

If player 1 takes μ = 0 and σ = ∞ a best reply of player 2 is to have μ = 0 and σ = ∞

We see that player 1 has infinite spread. It would be unwise to exert any effort as the chance of winning stays ½. The μ = 0 condition for both contestants hold as they are equal. If a player puts less than infinite voluntary risk, it might be wise to increase ones effort and thus it would be unwise to have another strategy than infinite voluntary risk.

Finite risk with homogenous players
The equilibrium described above is unique in its kind and infinite risk is not very well defined and perhaps even impossible in practice. To cope with this we will now take a look at the same model but with boundaries put at the risk workers are able to take

This implies that 0 < smin < smax < ∞. 

If we take the limited risk case and take a look at the sequence in which the variables are chosen, the first variable has to be chosen must be risk as project choice is before the effort done. Second the effort will be done and at last the rewards are given out.

Now take a look at behaviour at the round where effort is chosen. The worker looks at the risk/noise chosen as a given variable. When the level of s is low, there is less noise implying that with this low variance in the error term less of the output is dependent on luck and more on the actual effort performed.

With high voluntary risk we see that there is more noise and thus less accurate observations. This implies that the employer has a hard time telling what part came from luck and what part came from actual effort. This on its turn implies that workers have to work less hard when the s is high, because of the noise the marginal benefits of extra work is lower as not all effort is being correctly observed. 

The chance to win in the second round is independent of the risk chosen in the first round, but as the optimal effort is a decreasing function in the voluntary risk variable it is optimal for both of the players to choose the highest s in the first round. Concluding we can say that both players will choose smax. This is of course not good for the company as they have more risk and less effort.
Difference in players’ ability can solve risky behaviour

We now know that when two players have the same talent, the outcome will be risky behaviour and lazy workers. What if we let two workers compete with different talent, if the difference in talent is big enough the more talented worker will choose low risk and high effort.

Suppose player 2 has a cost advantage over player 1 and thus player 2 is more talented.

Their cost functions are as follows

c(µ1) = ½ µ2 

c(µ2) = ½ t µ2  with t < 1

The utility of worker 2 is bigger at any given utility level.

This results in the following utilities for player 1 and 2

μ1 = g(μ1 – μ2)

μ2 = (g(μ1 – μ2) ) / t

When both players have the choice to play save (s = 0) or risky (s = 1) it is wise for player 1 to choose risky. This is because if player 1 chooses s = 0, it is wise for player 2 to also choose s = 0, which ensures (ignoring stochastic term) winning for player 2, thus is negative for player 1. Playing safe is not a good option as player 2 most certainly defeat player 1 when playing safe. If player 2 plays risky, player 1 has a chance of winning, this chance increases when player 1 chooses a risky strategy. The chances of player 1 winning the contest always increases when he switches from a safe to a risky strategy, making risky for player 1 optimal
Illustration of risk

For player 2 the optimal choice of s depends on his relative cost advantage. A ΔW of 1 is chosen to illustrate the next example.

If player 2 has a t of ½ it is wise to choose the safe option as his utility of .49 is bigger than the risky option with utility of .26. 

As his cost advantage gets smaller to ¾ we see that risky strategies result in a utility of .494 and a safe strategy results in a utility of .487. In this case it is more attractive to choose the risky approach.

The intuition for this result is that when a cost advantage is very big, the player with the advantage wants a ‘guaranteed’ win and to keep the output at a very high level with as little noise as possible. With a high cost advantage it is thus wise to keep noise to a minimum. With no or very little cost advantage it is in the workers advantage to get as much noise as possible so he can do little effort in the second round but with the same prices awaiting. With almost the same abilities it is best for the less and the more talented player to keep a high level of noise.
Another way to solve risky behaviour

Giving the reward to the worker with the highest output will results in lazy and risky behaviour when two equally talented workers meet. We shall take a look at the case when an agent gets rewarded when he is the closest to a on beforehand given target level of output. This target level shall be called k.

The distance between the actual output and k shall be called Mi. Thus  Mi =│qi - k│ 
If we define Q(.) as the chance of winning the contest and C(μ) as the cost function we find the following utility function

Ui = QiΔW + W2 – C(μi).

A very important implication is that Q is defined as the chance that Mi < Mj or in other words the chance that you are closer to the benchmark value k than your competitor.

If k gets to infinity, thus the highest output wins, we have the same model as we had before, which would induce risky and lazy behaviour. 
Now take a look at the total risk a worker is willing to take at the model with a benchmark k.
η is defined as the total error term, thus η = s + σ.

If we have two cumulative density distribution functions of the Mi: G(mi) and H(mi). If function G first order stochastically dominates (FOSD) H, this implies that function G has is always at least as good as function H and some parts of it are better. Thus if G FOSD H, function G will always be preferred.

It can be proven that when μi < k and these two values are fixed, the best distribution of the error term η will be: η* = k – μi. So the distribution η* FOSD all other distributions of η at these given levels of k and μi.
If η* is the best distributions of some fixed levels of k and μi, it is possible to see that when the non diversifiable risk σ is bigger than this η* it is best for a worker to have no voluntary risk s as η = σ + s. This is because all cumulative distribution functions have a other distribution than η* will be FOSD by it. So it is possible to set the target level at such a height that workers will do their optimal effort and take no voluntary risk.

Firms can still motivate their workers to have higher effort by increasing the price given to the winner (ΔW) if they adjust the benchmark to cope for the extra production. Also it is interesting to note that if the workers take a low level of voluntary risk, the firm can observe the output more accurate as there is less noise.

Concluding we can say that when players have the ability to choose effort as well as voluntary risk, the highest producer takes all gives perverse incentives where both players take huge risks and are lazy. To cope with this, the game has to give the prize to the player who is most close to a certain target output. When the target output is set in a good way, this ensures low risk taking and high effort which is good for the firm.

The Firm’s performance network and peer groups
We shall now take a look at the performance evaluation network of a firm leading in giving advice on reward structures. This firm shall from now on be referred to as the Firm.

Performance management is a program to help, develop and improve the workforce of the Firm. It is also used as a guideline with performance evaluations and promotion decisions.

The four main parts of the Performance management are: Set Objectives, Assess outcomes, Compare and Rate and Plan development.

In the set objectives part, as in the title, objectives for the forthcoming/current performance year are set. This is on an individual basis, with for every worker some special attention- or improvement points.

In the asses outcome part these objectives are being evaluated on an individual basis. In this part there is absolutely no comparison to other workers in the firm and the focus is to see what results the worker has achieved. Also important is to see how the worker has achieved those results. The set objectives part plays a great role as this is a reference to the goals set in the first place.

The third step is compare and rate. Here the objective is to compare the worker to the other peers in the company and his own group of direct colleagues. As the focus in this paper is on the relative performance, the focus shall lie on this part of the performance network.

The last part of the performance network is plan development. This is an ongoing process of feedback. The focus is to define objectives, making plans to get these achievements and evaluate the actions taken on the feedback given previously.

Peer groups

In the compare and rate phase, the contribution of the employee is compared to the others in his peer group. There are several peer groups in which the worker gets compared.

In the preliminary project rating the peer group consists of workers at the same career level at the current project. All workers at the same career level in a project have the same exogenous shocks, making the comparing of workers easier. As workers have the same conditions, there is not much noise or incomparability.

In the overall preliminary rating, the career counsellors who mentor the workers make a ranking on the base of the overall contribution for the performance year. The peer group consists here on all projects the worker has participated in. This is a bit broader than the project phase. Comparing is a bit harder as different projects have different settings and problems, making the noise bigger. 
The final rating will take a broader approach as many workers have participated in different projects. The worker will be rated against peers at his career level in the same “deployed-to” organization. Workers shall thus be compared with workers with who they have and have not worked with in the performance year. The final ranking shall consist of all workers in the same career level and to some extent comparable projects or sectors. The noise is here bigger than in the overall preliminary rating as more projects are being compared and even workers who have not directly interacted will be compared. This approach increases the size of the peer group and as projects are to some extent comparable this should not be a problem. 
Ranking procedure, Core Values and promotion
In rating meetings the individual gets ‘laddered’ on the ground of the comparisons done earlier within the peer groups. The best player gets rank 1; the first best player gets rank 2 and so on.

Depending on the size of the peer group, the workers get ranked by the schedule presented here beneath. The rankings are connected with the payment a worker receives but it is not a guarantee as other factors are also taken into account.
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Important to notice from the rating scale in the table is that the top groups (significantly above and at the very top) can not exceed 30%. The below peer group has a max of 10% and is mostly used as an unofficial warning that the performance is in need of improvement.

Of course the biggest group of workers is consistent with the peer group. 

This structure gives the Firm an opportunity to identify highly talented workers and reward those appropriately to keep them into the company as the outside options for these workers are high.

This table is used in giving monetary rewards but also the promotion decision is dependent on the rankings given. Higher rankings give a higher chance of promotion, but of course are not a guarantee for it as other things have to be taken into account when making such a decision.

Core Values

In the ranking of the workers not only working hard and successfully completing assignments is important. The Firm has some Core Values of which a worker should know of and try their best to reflect these in their jobs. Neglecting these values could lead to a lower ranking and it might even be possible to get fired for it.

The core values of the Firm are:
	One global network
	Share knowledge and resources, team work

	Best People
	Best talent, can do attitude, feedback and coaching

	Integrity
	Responsible, inspire trust, openness, no personal agendas

	Respect for the individual
	Approachable, value diversity, appreciative

	Stewardship
	Heritage for future, owner mentality, people forward, multiple stakeholders

	Client value creation
	Value driven, quality and delivery excellence


In the final ranking process a rating for each of these values is given. In combination with the performance factors (how employee achieved results, measuring performance against a standard and see if employees can apply skills they need to have in their current/future job) an appropriate reward gets chosen.
Promotion

Promotion will take place throughout the year, so there will be no special time in the year where promotions are being given.

For a worker to get promoted, first there has to be place at the higher rank as promotion would not be able to happen without that. 

In order to get promoted, a worker has to be nominated. To get nominated a minimum time staffed on a function is required. Even though this requirement is in place, to give highly talented workers a quicker career path (due to high outside option for those workers) an executive may propose that a worker gets promoted even though his minimum amount of months at his current function has not been reached yet. A requirement for getting promoted earlier is that the worker has ‘demonstrated performance at the next level’. This means that the worker must shown skills that are good enough for the work after the promotion. Considering that the nomination is earlier than normally expected, the skills of the worker have to be a vast amount higher than the skills of his colleagues.

The worker must have demonstrated his skills, which deduces the chance that executives nominate workers on personal preferences as the decision has to be justified with facts. This of course does not prevent the executive to choose workers he prefers on a personal base but it declines the chance of this happening.
When a worker is nominated he can request input from up to six executives. These are called assessors. Assessors have to be people who have had moderate or extensive exposure from the worker. These two forms of exposure are defined as follows:
Extensive exposure is when the assessor has day-to-day observation of performance, deliverables and results achieved and has direct and complete knowledge of responsibilities, contribution, and skills.
Moderate exposure is when the assessor has frequent observation at regular intervals of performance of deliverables and results achieved plus have good knowledge of responsibilities, contribution, and skills.
This implies that only people who have regularly worked with the nominee can be asked to give their opinion. This limits the ability of nominees to choose friends who will only say positive words. Of course the limitation of assessors being executives limits the chance of choosing befriended colleagues as there is a typically more distant relationship with an executive.
Hereafter the promotion decision gets taken with three possible outcomes: promoted, not promoted or no recent exposure. As nominees can also not get the promotion, a nomination does not guarantee promotion.
The final promotion decision gets taken at least the following persons: Senior Executives, Human Resource and the Career counsellor. 

So in short we can say that when there is place, nominees get selected on minimum amount of time in the current job with the exception of highly talented workers who may get nominated on their shown high performance. Nominees can call up to six assessors to give their opinion and the promotion decision will be made.
Further research and motivation implications of the appraisal system of the Firm

We have seen several different types of tournaments. From a simple model of homogenous contestants where the only choice was effort to a model with heterogeneous contestants who could choose both the risk and effort. The implications from these models shall be used to evaluate the appraisal system of the Firm. The strengths, weaknesses and considerations for several parameters shall be discussed.

Basic tournament

In the basic tournament there are two equal persons who compete for a prize. What we saw is that it motivates both contestants to work hard.

To increase effort, an increase in reward when winning the contest would suffice.

What we see in the appraisal system in the Firm is that there are different layers of rewards; some rewards are made in the form of promotions, periodic payment or a one time bonus. The firm is with these many tools able to adjust the ΔW such that the right incentives arise.
Better performing players get a higher ranking and an appropriate higher prize. Rewarding the better performing players gives the right incentives for workers to do their best.
· An increase in the prize of winning the contest (ΔW) will let workers exert more effort and the Firm can fine tune ΔW with different tools, thus giving the right incentives.

· Better performers get higher rewards. Giving the right incentives for workers to do their best.

Concluding: the Firm has good ways to motivate the workers.
Sabotage tournament

In the tournament with sabotage we saw that if people have the opportunity to sabotage their contestant, there is a huge temptation to do so if the costs of sabotaging are small enough.

We have also seen that sabotage is bad for the firm as effort gets into sabotaging instead of increasing output, making sabotage always bad for the firm. This implies that the firm has to try to decrease sabotage as much as possible.

Münster(2007) found that in a model with multiple workers and full information, the most talented or the most hard working contestant will be more sabotaged to even out the chances on promotion (or any other prize). This implies that less talented worker can get the promotion easier. This is bad for any firm as the chance of getting less talented workers in functions of more importance increases as well as current production falls due to sabotage. The same applies to a tournament pyramid where in the semi finals a contestant might help a weaker person win in the other round so he has a higher chance of meeting a weaker competitor in the final. 
An increase in the tournament reward shall lead to more sabotage as the worker is willing to make more costs to capture the prize. One way to solve the sabotage problem that arises is to decrease the prize of winning the tournament. A downside of decreasing the prize of winning is that this also discourages the worker to exert effort on production as seen in the basic tournament model. This is not a viable way to solve sabotage as you also kill the incentives to be productive for the firm.
Another way to solve this is to increase the cost made when attempting sabotage. If sabotage is relatively expensive to productive effort, the worker is discouraged to use sabotage as a mean to win the contest. As both the cost of creating output and the cost of exerting sabotage are typically convex functions, we can state that the marginal cost of sabotage at one time will be lower than marginal cost of production
. From this we can conclude that there will almost always be sabotage on a small scale. To decrease the amount of sabotage, increasing the cost of it will help to decrease the amount of it.

In the appraisal system of the Firm we see that the core values are very important in decision making when rankings are assigned. These core values include the value of teamwork, sharing knowledge and no personal agenda, furthermore the value of ownership. If these values are not being observed by the worker, this could be indicators of sabotage as refusing to share knowledge might give an advantage in production. If there are sincere punishments in the form of a lower ranking when these core values are not being lived by, the costs of sabotage will increase. Of course the core values have to be a lived by in practice and not only on paper.
Some people will from themselves have a stronger tendency to sabotage as others prefer to refrain from doing so. A personality test with entrance might give a bit of clearance about the personality of a person. This of course is not a guarantee but it might help keeping people who are bad for the company out. As we do not have information of the hiring procedure of the Firm it can only be advised to consider doing so. Personality is also checked by the core values of the Firm as not living by these values, lower rankings/dismissal may occur. 
· Giving high value to the core values in the ranking process and severe punishments when these are not lived by, will lead to less sabotage as costs of sabotaging increase.

· Personality test to keep people who prefer sabotage out of the Firm is advised.
Concluding we can say that the Firm has good ways to reduce sabotage as the core values are as important in practice as they seem on paper.
Prize structure of up or out tournaments

In the up or out tournament we saw that a prize structure with an ever increasing wage for each promotion and a steeper bonus on the top to maintain the view of a never-ending horizon.
As we have no information on the monetary situation on each level in the Firm, advice can still be given for the structure of temporary and more lasting rewards. First the reward of being promoted on a higher level should be at least as big as a promotion on a lower level. Especially with risk aversion, to keep incentives the same with risk neutral workers, rewards should increase in each stage. 
The monetary reward in the form of a one time bonus are very useful in the reward structure of the firm as a one time bonus now attached with for example a promotion does not need a very big leap in base payment. The advantage for the Firm is that the base pay of the worker (W2) stays low, thus it can set W1 higher and as the difference in these two grows, the more is a worker willing to work hard. An advantage of using the one time bonus is that the prize competed for (ΔW) in later round in the pyramid is higher. This implies that workers will work harder on higher levels, thus on more important tasks, when only one time bonuses are being given. Of course workers are somewhat risk averse and need a raise in base payment, but as long as discounting is not very high, the Firm can let workers on a higher level work harder by giving one time bonuses. 
Also a good aspect of the Firm’s reward structure is the introduction of specialist jobs. These workers do not want to be promoted and get more responsibility plus the corresponding rewards. If these workers are willing to keep their current tasks they would be forced have some roof on the rewards as with an increase in rank an increase in salary is optimal. The introduction of specialist jobs makes it possible for the Firm to keep good performing workers in and by giving rewards which mimic the reward structure of a higher level job, the specialists stay motivated with the foresight of an everlasting horizon of rewards. 

· Increasing rewards when getting to the top of the pyramid with fine tuning of temporary and lasting monetary rewards. Focus on temporary rewards as creates more motivation on higher levels.
· Specialists get a special treatment which will let them work hard and let the Firm keep talented workers.

Concluding we can say that specialists are being treated good to keep talent in the Firm, we can not say much about the reward structure as there is not much information available. Advice on the structure will be to keep rewards high on higher levels to create incentives. This can be done by giving more temporary rewards, thus keeping base pay low.
Up or out tournament structure strong vs. weak players

We have seen that when a strong worker faces a weak one, both of the workers are not willing to exert as much effort as when they faced one of the same ability. One way to cope with this is to pair players who have roughly the same ability. This is of course very difficult for the team leader to do as he does not have perfect information. It is also not optimal for a the Firm to let workers stay in the same teams as working with different colleagues will increase knowledge sharing and switching teams may increase feedback as other people have different views on how to work and what to improve. 
Another question in practice with static teams is that the loser of a competition between two strong workers may get a lower reward than a winner of a competition between two low ability workers.
Another reason to switch people in a team is that people learn the ability of other players over time. Switching leaves some uncertainty over the ability of other players and as there are ‘highly motivated people’ who have had good education working in the Firm, the chance of getting a worker who is as good or almost as good as yourself is high. Switching and thus creating uncertainty on the ability of colleagues is a good thing.

Changing peer groups will in combination with the core values increase the ability of all workers as sharing information, helping each other and giving feedback are important for a worker to score high on as this increases his ranking and by that his bonus. When peer groups are more static, a worker might know what type of sabotage gets noticed early, thus can adapt his way of sabotaging and perhaps lowering the cost of it. On the other hand, in a static team, other workers know the tricks of their colleagues and this can increase the cost of sabotage. A combination of these two forces will determine the attractiveness of sabotage.
Another reason of changing the composition of teams is that it is easier to compare within the peer groups. Two workers working in a project are of course easier to compare as they have roughly the same external factors disturbing their work. Not changing the project groups will lead to greater incomparability because of the different projects. Also if a worker has worked with more different people, it is more easy to make a complete ranking as all the sub-rankings already include more combinations of players.

· Frequent changes in teams to keep workers less certain about their contestants’ talent to keep the workers motivated, share knowledge and increase size of peer groups.
Concluding we can say that the Firm scores well on this point as it tries to make broad peer groups, even with comparing people who have not worked together. Focussing on the core values increases the value of switching teams even more, which is a good thing. As we do not have information on how much teams change, advice will be to switch person often between teams.
Up or out: talent

Another thing we can learn from weak vs. strong players is that workers with high ability have more chance to advance in higher rounds. As higher talented workers have a winning edge on less talented workers, these more able workers win more frequently a competition. This implies that more talented workers are more represented in the top of a company. 
This is a good feature for companies as promoting the most productive workers not only rewards the worker, but is also in the interest of the firm.

Having the chance for highly talented people who have shown their ability to promote earlier than the prescribed minimum months on a function is a good thing as these talented people also have high outside options. Not having this option could lead to a loss of talent. Note that caution has to be taken as this high performance can also be due to risk taking (see risk and limited liability).
Multiple prizes

The awarding of multiple prizes in a competition can be done in different ways. All prizes can be given at once or prizes can be given in sequential order. When prizes are given in sequential order, this can also include batches of prizes at a given time.
Optimal distribution of prizes depends on the way that talent is distributed between the workers. When there is a small group who outperforms others, it is wiser to give all prizes at once instead of sequential distribution. This is done in the way that all bonuses are being given at once.
Promotion will be a sequential event as promotion can only be done when places get vacant. A requirement of minimum time in a current position will motivate workers with less ability to do their best as they do not have direct competition of highly talented workers when those workers do not meet this criterion yet. Of course the exception of this rule is a worker with shown ability on the next level of performance. This worker might get a faster career path. This is beneficial for the lower talented worker as keeping outperformers in the same peer group demotivates workers who are consistent with the peer group, keeping their rankings low.
This optimizes the total effort done by all workers. A remark with this is that in the model the effort done can be observed, which in reality of hard to do. Second, effort is optimized instead of output. This not only makes this model hard to compare with other models, but the firm is mainly interested in output. It optimizes the total effort but little effort of a high talented worker might outperform (in output) a low talented worker who gives lots of effort. Total effort might not be the best measurement in the interest of the firm.
This paper can still be used to see that the amount of prizes given has to be balanced. There are two effects in place: more prizes mean more active participators and more prizes mean a lower upper-bound of effort. The last effect implies that higher talented players will not exert higher effort than the lowest player competing for the prize is willing to give at maximum effort. Having many prizes implies that a high talented person is almost certain of receiving a prize as it is unlikely that all other active persons with lower ability choose a level of effort higher than the most talented person as this is very costly for them.
Also shown is that when two players who differ much in talent compete, the lower ability player might choose not to actively try to get the prize. This implies the importance of good peer groups to minimize this exclusion effect. 
Szymanskia et al. (2004) have found that a second, lower prize provides good incentives for a multi player setting when one player has very high talent and other players have equal talent. As lower talented players would otherwise drop out as the chance to get a prize would be low, they now compete for the second prize and increase total effort done. Another effect found is that the players competing for the second prize pressure the contestant with highest ability. The introduction of a second prize also increases effort of the talented player.
· Amount of prizes have to be balanced. Too many prizes decrease effort of most productive workers as too many prizes exclude productive workers from being active in the contest.

· Creating faster ways of high ability workers to proceed is good for the company and for the workers.

Concluding we can see that the reward structure where a group of high performers is present is used in a good way according to the theory. 
Risk and limited liability
In Lazear and Rosen (1981) both players can choose the amount of risk and the amount of effort. A unique equilibrium without boundaries on both variables would be that no effort would occur but both players choose the maximum amount (infinite) of risk. This is very hard to do in practice but if we take a look at what that would imply for the Firm we can extend this to the case of limited risk choice.

We know that workers have limited liability as it is very uncommon to let workers have a negative salary when they have performance bad. Given this feature, workers have limited liability. If we now take the case where workers have zero effort and a risk distribution with a mean of zero but an infinite spread. Half of the time the production of a worker will be negative and half of the time it will be positive. This means that half of the time with two workers one will have a positive outcome and another one will have a negative outcome equalling this to a mean of zero output. In a quarter of the time both players will have positive outcomes, this implies bigger profits for the company. The last case is where both players have negative outcomes, leading to losses of the firm.

As both players would have no incentive to change the way of playing, this would in time lead to bankruptcy as the Firm would make no profit in the long term.

Unlimited risk is not very well defined and perhaps even impossible so considering the case of limited risk taking, it is seen that workers with equal talent will choose the maximum risk and by doing so they can exert less effort as the noise they created leads to less observable behaviour, thus lower marginal benefits of effort. This is not bad for the workers as the evaluation is dependent on relative performance and not absolute.
In any of the cases presented, the increase in risk is bad for the firm as it decreases the effort exerted and thereby the output created. Thereby the chance of a less talented worker getting promoted will increases when workers can choose their own level of risk.
Tsetlin et al. (2004) and Kräkel et al. (2004) have similar findings as Lazear and Rosen (1981) but with some extensions. A less talented worker who differs much in talent from the high talented worker will increase the uncertainty to increase his spread and thus make a bigger chance on the price as the high talented player will minimize the spread to secure his own position. This is called the likelihood effect by Kräkel.
When the ability of the players is close to each other, an increase in risk will lead to a decrease in effort (effort effect). The interaction of these two effects will give the actual outcome. Krakel (2008) has shown that the effort and the likelihood effects are interrelated.
As there is no information present on the distribution method of projects, from the previous it would be wise not to let a worker choose their projects. This may lead low ability workers or workers who have almost the same ability, choose very risky projects, thus increasing the noise and resulting in less effort in the later phase. It might be wise for the firm to let players who seem to prefer risky projects work in a relative riskless project to see their true ability. This helps the firm to reward them more correctly. 

Another way to solve the risky behaviour is to reward constant performance above more volatile performance with a higher mean. This implies that like in the target model getting stable outputs is higher rewarded than one time high peaking. This should reduce the risk taken by the employees as they shall try to keep performance stable by choosing a less risky strategy.

The Firm has a hard time controlling risk, but tries so by defining standards in their core values. The most important one in this case is that what is done has to be in line with the company’s interest, the ownership value. With risk neutral workers it is not very hard to see that when the mean of the distribution is zero, higher risk taking is not directly against the company’s interest as it has no influence on the expected output. This is especially the case when there is only a limited choice of risk as total destructive output is less likely to happen. More constant output however is in favour of the Firm as this is a quality assurance for other firms hiring services from the Firm.

On top of this the higher the actual output, the higher the reward. As this gives good incentives in the basic tournament model, it gives perverse incentives in the choice of risk. As a very high output results in a very high bonus, but a low output does not result in a fine for the worker. Rewarding constant performance seems to be the key.

The classification: ‘below peer group’ on the ranking scale has to be used to punish risky behaviour, even if the results in term of output till now have been good.

The good thing to reduce risk taking in the Firm is that for promotions a minimum time is in place before someone is getting tipped as promotion candidate. This gives the company the time to observe the capabilities of the worker. This prevents workers to get promoted on a lucky strike of good outcomes from risk taking. The ability that the Firm has to promote great talents who have shown their skills is in the view of risk taking very dangerous as the nominated candidate could have a ‘ lucky strike’ by taking lots of risk. 
· Heavy punishment on risky behaviour as this behaviour not in the interest of the Firm. 

· Keep minimum time for promoting and possibly extend it if not sure about a workers’ talent. 

Concluding it can be said that the Firm has to watch very careful on the risk taking of his workers. And it should be even more careful when rewarding workers who have shown great outputs as this might lead to risky behaviour.
Conclusion

First, we have seen that there are tournaments are efficient and can provide good incentives to workers. Also negative aspects as risk taking and sabotage have been examined. Multi round tournaments and multiple prizes per round have been spoken.

Second, the performance network of the Firm has been addressed and at the hand of the previous theoretical framework, the incentives of this performance network have been evaluated.
The evaluation showed us that the Firm has good ways to fine tune rewards, giving right incentives to exert effort. The core values of the Firm cope with a lot of negative aspects which tournaments pay provide. Risk taking and sabotage as the main ones. As long as the core values are found to be as important in practice as they are on paper, lots of these negative aspects are less to no problem for the Firm.

Special attention is needed for the outperformers who can get faster promotion opportunities. The Firm has to be sure that these workers have earned the promotion through their high ability and not through the amount of risk taking. 

Another positive aspect of the Firm to keep talented workers is the introduction of specialist jobs. This provides monetary incentives for the workers and keeps talent from using the outside option, which is good for the Firm.

It can be said that the Firm has a good performance evaluation network. The key to keeping this is the importance of the core values, where punishments need to be in place when these values are not being lived by.
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Information package provide by the Firm about Performance Measurement.
� Consider a function h(x1, ...,xn), then hk refers to the partial derivative of the kth element in h( ), so  ∂/∂xk h( ) , where k=1,..,n.


� This is not the case with an extremely negative C, but this case is not realistic and will not be taken into account.


� For computations of  this example I refer to Hvide, 2002 p10


� Only if the costs of sabotage start at a very high level production will always be preferred
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