Appendix
%% Warehouse Receipts Model - Model Parameters and Initializations (Based on Miranda et al., 2019b)
     
% Model Parameters - Basic
t      = [5/12;7/12];         % duration of marketing season in years 
psi    = 4.0;                 % smallholder relative risk aversion

% Model Parameters - Interest Rates
rho     = 0.05;               % annualized subjective discount rate 
rs      = 0.04;               % annualized savings interest rate
r       = 0.18;               % annualized loan interest rate

% Model Parameters - Random Variables
mu      = 1.48;               % expected price appreciation over marketing season
sigmae	= 0.40;               % price appreciation volatility 
sigmap1	= 0.30;               % harvest price volatility 
sigmaq1	= 0.30;               % annual production volatility 

% Model Parameters - Storage and Warehouse Receipt Loan
gamma   = 0.65;               % loan advance rate 
xi      = 1/3;                % proportion of warehouse transactions cost incurred on deposit
theta   = 0.1;                % proportion of grain stored on farm lost over marketing season 

% Simulated Scenarios
p1sim = 1.0;                  % season 1 price
q1sim = 1.0;                  % season 1 output
s1sim = 0.5;                  % season 1 cash stocks

%% Simulate Base Case

% Initialize and base case parameters
Init

% Simulate model
a1sim = s1sim+p1sim*q1sim;
x = [0.2*a1sim;0;0;0;0];
[Y,funcval,mina2,maxa2] = Equilib(s1sim,q1sim,p1sim,x,rho,t,psi,tau,xi,gamma,theta,prem,r,mu,sigmae,Neps,rs,Np1,Nq1,sigmap1,sigmaq1,Na2,a2min,a2max,riskaversion,nperiod);

%% Equilib - Solves Warehouse Receipts Model

function [Y,funcval,mina2,maxa2] = Equilib(s1sim,q1sim,p1sim,xinit,rho,t,psi,tau,xi,gamma,theta,prem,r,mu,sigmae,Neps,rs,Np1,Nq1,sigmap1,sigmaq1,Na2,a2min,a2max,riskaversion,nperiod)
  
% Derived Parameters
R     = exp(r*t(1));            % marketing season gross interest rate on loan
rs1   = exp(rs*t(1))-1;         % interest rate on savings - marketing season
rs2   = exp(rs*t(2))-1;         % interest rate on savings - lean season
delta = exp(-rho*t);            % seasonal subjective discount factors 
tau1  = xi*tau;                 % marketing season transactions costs
tau2  = (1-xi)*tau/delta(1);    % lean season transactions costs

% Price Appreciation Distribution
[epsilon,Probeps] = qnwlognunif(Neps,1,sigmae^2);

% Joint Harvest Price and Quantity Distribution
[p1,Probp1] = qnwlogn(Np1,1,sigmap1^2);
[q1,Probq1] = qnwlogn(Nq1,1,sigmaq1^2);
pq1 = gridmake(p1,q1);
p1 = pq1(:,1);
q1 = pq1(:,2);
Probpq1 = kron(Probp1,Probq1);
Npq1 = Np1*Nq1;
y1 = p1.*q1;
y1 = y1(:,ones(1,Na2))';

% Utility Function and Derivatives
if riskaversion==1      % CRRA Utility
  uscale = 0.001;
  if psi==1
    uder = @(e)  uscale./e;
    usec = @(e) -uscale./(e.^2);
    uderinv = @(ud) uscale/ud;
  else
    uder = @(e) uscale*e.^(-psi);
    usec = @(e) uscale*(-psi)*e.^(-psi-1);
    uderinv = @(ud) (ud./uscale).^(-1/psi);
  end
else                  % CARA Utility
  uscale  = 0.0001;
  uder  = @(e)  uscale*psi*exp(-psi*e);
  usec  = @(e) -uscale*(psi^2)*exp(-psi*e);
  uderinv = @(ud) -log(ud/(uscale*psi))/psi;
end
uider = @(e,i) uder(e/t(i));
uisec = @(e,i) usec(e/t(i))/t(i);
if nperiod==3
  a2min = t(2)*uderinv(((1+rs2)*delta(2)*uder(p1.*q1)'*Probpq1));
end
[Basis2,Phi2,a2] = fundefn('spli',Na2,a2min,a2max);



