Online Appendix for the Paper “Does Collective Responsibility for Performance 
Alter Party Strategies? Policy-Seeking Parties in Proportional Systems”.
Proof of the Peripheral Governing Party Moderation Result

The peripheral governing party moderation theorem.  Suppose that party K is a member of a coalition cf, that K’s optimal position lies strictly between its sincere policy preference RK and the median voter position m, that this equilibrium position is to left (right) of all competing parties, and that K’s equilibrium probability P(K) of being the MPP is smaller than the MPP probabilities of the other members of the coalition cf.  Then if the collective responsibility coefficient rf  increases, K is motivated to unilaterally moderate its position, i.e., to converge towards the positions of its coalition partners.  









Proof.  As outlined in the paper, for each voter i with policy preference, the policy distance component of i’s evaluation of party j is given as , where  represents i’s utility for party j’s position , and a is a strictly positive parameter denoting the salience of the policy dimension relative to the valence dimension.  We assume that for each voter i,  is concave and peaks at .  Vj  represents the party’s long-term valence image, and  represents short-term valence events that occur between the dates that j selects its policy strategy  and Election Day:


Voter i’s utility for party j  = 

                                            =                     , 


where  represents the measured component of voter i’s utility for party j. 




We sketch a proof of the peripheral governing party moderation theorem for the scenario where three parties J, K, L compete, and parties J and K are the members of a coalition where  represents the collective responsibility coefficient, i.e., the correlation between the error terms  and .  This proof can easily be extended to more complex scenarios.




Assume, without loss of generality, that Party K’s equilibrium position makes it the left-most party given the configuration of rival parties J and L, and that  when K locates at its equilibrium position.  (Recall that the peripheral governing party moderation theorem applies to scenarios where the focal party’s probability of being the MPP is less than the MPP probabilities of its coalition partners.)  Using the Generalized Extreme Value specification introduced in the paper, the probabilities  that a voter i located at the median voter position  will prefer parties J, K, L, respectively, i.e., the probabilities of each party being the median parliamentary party, are given by equation 2 in the paper as 


            .






Defining  as Party K’s utility for party j’s policy position sj, where is assumed to be concave and to peak at, it follows that party K’s expected utility  is   


            ,




where the probabilities  are given above.  And, the change in  with respect to Party K’s policy strategy sK, , is 


        ,       (1)


where  .

In the appendix at the end of this memo we demonstrate the following equalities:


         ,                           (2)                                  

         ,		       (3)

     ,					       (4)
                                     


where  is the probability that voter i prefers party J to K in a paired comparison, where again i is located at the median voter position, i.e., .







The strategy of the proof is to demonstrate that an increase in  will motivate K to unilaterally moderate its position by shifting to the right, i.e., that when the value of the collective responsibility coefficient increases from  to , where , then .  This will prove the theorem since we are analyzing the case where .

Substituting the equalities given by equations 2-4 into equation 1, we obtain:



       .  (5)         











When Party K is at equilibrium for , it follows that its equilibrium policy strategy  is such that   when evaluated at .  The strategy of the proof is to show that, with Party K’s policy strategy fixed at its equilibrium position  for , it follows that for a larger value of the collective responsibility coefficient  (where ), , so that Party K is motivated to unilaterally moderate its position, i.e., to shift its position to the right (recall that we are analyzing the case where K is the left-most party and is located strictly to the right of the median voter position, i.e., ). 






Note first that the first expression on the RHS of equation 5, , is negative given  (where m is the median voter position), which is the scenario we analyze here.[footnoteRef:1]  It follows that, with Party K fixed at its equilibrium position  for , the expression in large brackets on the RHS of equation 5 must equal zero for : [1:  Recall that the peripheral governing party moderation theorem applies to scenarios where Party K’s optimal position lies strictly between its sincere policy preference RK and the median voter position m, so that here, where we analyze a scenario with Party K located to the left of m, it follows that.  ] 



    ,        (6)









for .  Furthermore, given that the first expression on the RHS of equation 5, , is negative given , it follows that if the expression on the LHS of equation 6 decreases in value when  increases from  to , then this will cause the value of   to be positive which will imply that Party K will be motivated to shift unilaterally to the right, away from its equilibrium position for .













To analyze how the value of the expression given by the LHS of equation 6 changes when  increases in value from  to  (where ), note first that the value of the expression   in equation 6 does not depend on the value of .   Hence, it follows from equation 6 that as  increases from  to , the value of  increases from  to  if and only if the value of the following expression decreases:


    ,     (7)



Where equation 7 is identical to the RHS of equation 6 except that equation 7 omits the expression  which does not depend on the value of  .

Equation 7 above can be re-written as 


    ,


                           ,                           (8)











since .  And, since the expression  does not change in value when the value of  changes, it follows from equation 8 that as  increases in value from  to , the value of , evaluated at , increases from  to  if and only if the value of the following expression decreases: 


              .                      (9)





Now, it is clear that an increase in the value of  must indeed decrease the value of the expression given by equation 9, for .  To see this, note first with respect to the LHS part of this equation, , that as  increases in value the following must be true: 

1) the expression  increases in value, 



 2) given our assumption , i.e., that Party K has a lower probability of being the MPP than does its coalition partner J, it follows that the expression  also increases in value as  increases.[footnoteRef:2]   [2:  To see this, note that a comparison of the probability functions for and given on page 2 shows 
that  implies that , for . Given  it is easily seen that as  increases in value then  also increases in value. ] 






Given that  does not change in value as  increases,[footnoteRef:3] it follows from points 1-2 that the expression  decreases in value as  increases. [3:  To see that , note that given our assumptions that  and that K is the left-most party, it follows that  so that , for . ] 












And, with respect to the RHS of equation 9, , note that given  it must be the case that as  increases in value then the value of   declines, because as  increases then Party K’s probability of being the MPP declines while the probabilities  of J and L being the MPP both increase.[footnoteRef:4]  And, given that K’s strategy sK is closest to K’s ideal point RK,[footnoteRef:5] it follows that , and therefore these changing probabilities for  depress K’s expected policy utility . [4:  This point can be established by taking the derivatives , using the formulas for  given on page 2 of this memo.  Note that we are taking the derivatives for the case where , which implies .]  [5:  This follows from the fact that K is the left-most party and that , i.e., the strategies of parties J and L are located to the right of and hence are more distant than  is from K’s preferred position RK. ] 





	The above arguments are sufficient to establish that when J and K are coalition partners, K is the left-most party, , and , then when the collective responsibility coefficient  increases it follows that , i.e., that Party J is motivated to shift unilaterally to the right, in the direction of Party J.




Appendix: Derivations of 



Derivation of 
As given on page 2 of this memo: 


      ,


where we specify that voter i is the median voter, i.e., .


Let N = the numerator in the above expression = 

Let D = the denominator in the above expression  =  .



Taking the derivative of  with respect to Party K’s policy strategy  yields:



Computing the values of the various terms in the above expression yields:








.

Putting these together, we obtain:


              .          


Derivation of 

As given on page 2 of this memo, 

      ,


where we specify that voter i is the median voter, i.e., .


Let N  = the numerator in the above expression = 

Let D = the denominator in the above expression 


Going through the same steps I used for the derivation of  above: 


  .

Computing the values of the various terms in the above expression yields:





where  is the probability that voter i prefers party K to party J.

















Given that ,[footnoteRef:6] where  is the probability that voter i prefers party J to party K, it follows that the above expression can be re-written as  [6:  To see this, note that given 

  ,     , 

it follows that 
    , 

and examination of the above equalities shows that . ] 



     .                                     


Derivation of 





Note that , so that .  Substituting the derived values for  and  into the above equality yields: 


.


Rearranging the terms in the above equality, and making use of the fact that , the above equality can be re-written as:


               .                  
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