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Details of Proofs of Propositions 1 and 2 

 

To derive Proposition 1’s exact and sufficient conditions for a greater number of LMBs, k, 

to reduce the retail loan rates of small banks in market M, we can directly differentiate equation 

(26) or, alternatively, differentiate equation (22) for the case of a small bank in market M: 
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To find ∂rL,1/∂k, we differentiate rL,1 in equation (25) to obtain 
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Substituting in for ∂rL,1/∂k and rL,1 from (T.2) and equation (25), (T.1) becomes 
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Re-arranging the right-hand side of (T.3), one finds that it is negative when 
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Recall that βn/k = (2 - δ2,n/k) > 0 and ∂βn/k/∂k = - ∂δ2,n/k /∂k < 0.  By substituting in for δ2,n/k from 

equation (24) in the paper, it is straightforward to show that (βm/k ∂βn/k/∂k -  βn/k ∂βm/k/∂k) > 0 for n 

> m.  This, along with the fact that ∂δi,m/k /∂k > 0 indicates that the numerator of the term in 

brackets is positive.  In addition, one can see that the denominator is positive, so that the ratio in 

brackets is positive.  Now by re-writing this ratio, (T.5) can be re-written as 
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 Similarly, to find the exact and sufficient conditions for a greater number of LMBs, k, to 

reduce the retail loan rates of small banks in market N, we can differentiate equation (22) for the 

case of a small bank in market N:  
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Substituting in for ∂rL,1/∂k and rL,1 from (T.2) and equation (25), (T.7) becomes 
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This derivative is negative when 

( ) ( )

( ) ( )

, / / /1 1
/ / / , / / /

, / / /
/ / , /

0

     

i n kM N M N m k n k
L n k m k m k i n k n k m km n

i n kN M N M N Mn k m k
n k m k i n k

L t L L L
k k

L L L L L L
k k

δ β ββ β β δ β β

δ β ββ β δ

∂⎧ ⎫∂ ∂⎛ ⎞> − + + −⎨ ⎬⎜ ⎟∂ ∂⎝ ⎠⎩ ⎭
∂⎧ ⎫∂ ∂⎛ ⎞−Λ + + − +⎨ ⎬⎜ ⎟∂ ∂⎝ ⎠⎩ ⎭

k

k

∂

∂

 (T.9) 

or 

( ) ( )

( )

, / / / /
/ / , /1 1

/ /

, / / /
/ / , /

i n k N M N n k m k n k
n k m k i n kM

L m k m km n
N M

i n k N M N Mn k m k
n k m k i n k

L L L
L t k k

L L L L L L
k k

δ β β ββ β δ
β β

δ β ββ β δ

⎡ ⎤∂ ⎛ ⎞∂ ∂
+ + −⎢ ⎥⎜ ⎟− ∂ ∂⎝ ⎠⎢ ⎥Λ >

⎢ ⎥∂ ∂ ∂+ ⎛ ⎞+ − +⎢ ⎥⎜ ⎟∂ ∂⎝ ⎠⎢ ⎥⎣ ⎦

k

k

∂

∂

  (T.10) 

which can also be written as 
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To derive Proposition 2’s exact and sufficient conditions for a greater number of LMBs, k, 

to reduce the retail deposit rates of small banks in market M, we can directly differentiate 

equation (29) or, alternatively, differentiate equation (23) for the case of a small bank in market 

M: 
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To find ∂rD,1/∂k, we differentiate rD,1 in equation (28) to obtain   
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Substituting in for ∂rD,1/∂k and rD,1 from (T.13) and equation (28), (T.12) becomes 
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This derivative is negative when 
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which can be written as 
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Similarly, to find the exact and sufficient conditions for a greater number of LMBs, k, to 

reduce the retail deposit rates of small banks in market N, we can differentiate equation (23) for 

the case of a small bank in market N: 
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 Substituting in for ∂rD,1/∂k and rD,1 from (T.13) and equation (28), (T.18) becomes 
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This derivative is negative when 
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which can also be written as 
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