
Appendix - Proof of the main result
The loss of the portfolio  is a random variable, a priori, not distributed according to a known distribution (defined in the manuscript – see the Equation (3)) but can be studied empirically by simulating each term separately, and by adding them thereafter.
Let us determine first, the characteristics of the random variable :
· The expected loss  is expressed as:	
     			(2)
· The variance of L, under the assumption of the independence of the counterparties, is given by:
			(3)
We define () as the multiplier of the loss distribution at a confidence level , this parameter is deducted from the following formula:
	(4)
This formula specifies the probability of loss due to the limited risk by the term:
			(5)
Using the Monte Carlo simulation of the Value at Risk (VaR) of the bank portfolio, the multiplier of the loss distribution at the confidence level , which is , is expressed below:
			(6)
From the equation (3) provided above, and under the assumption of the independence of the counterparties, we derive the standard deviation of L as: 
		(3a)
After first derivation of the term (6) related to the probability of loss (provided above in the manuscript), we get the risk contributions with confidence level  for each counterparty:
			(7)
In other words:
			(8)
The own funds consumption of counterparty risk which is commonly known as the risk contribution of a sector, also called The Regulatory consumed Capital (RC), is the contribution at 99.9% confidence level. Therefore, the risk contribution of a sector (RC) is obtained by summing the risk contributions of counterparties belonging to the sector.
Given  the risk exposure of the sector k, the risk contribution of the sector k (with 99.9% confidence level) is measured as follows:
			(9)
With:
  is mean probability default of a sector k.
   is the concentration index of the sector k.
Resolution of optimization problem:
To determine sectoral limits, we must solve the following problem: we seek the portfolio that minimizes the economic capital consumed by the portfolio. For this reason, we need to minimize the expected loss which is equivalent to minimize the dispersion of the aggregate loss of the overall portfolio of the bank.
The system to be solved is as follows:
				(10)
That is, we must minimize the loss while setting the overall portfolio exposure to a certain level.
The Lagrangian (of degree one) of the system is:  
	(11)
The resolution of this program undertaken to the following solution named :
					(12)
Such that:
					(13)
And:
					(14)
The term (14) is representing of the portion of the sector k in the total exposure  of the bank‘s portfolio. Therefore, the sector exposure limit  at the optimum  is expressed through the following formula:
		(15)
The Regulatory consumed Capital  is, considered as a local optimum, and expresses the sum of two components: (i) the linear term () as expected loss of the sector k; and (ii) the nonlinear term as the contribution of the sector k in the unexpected total losses indicated by the term 
The solution of the Regulatory consumed Capital (RC) is given by the equation (15) and can be re-written as follows:
		(16
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