import numpy as np
import pandas as pd

def ARsim(phi,T=200):
    '''
        ARsim(phi) simulates T=200 observations of AR(2) series using i.i.d. N(0,1) pseudo-random errors.
            phi is a 3x1 vector whose elements are interpreted as the phi0, phi1 and phi2 coefficients of 
                an AR(2) process.
            T is the number of observations to simulate. 
        The function returns a series of length T.
    '''   
    # Let's set the initial values to the unconditional mean (if there is one)
    if abs(phi[1]+phi[2]) < 1:
        Ym1 = Y0 = phi[0]/(1-phi[1]-phi[2])
    else:
        Ym1 = Y0 = 0
    # Now let's create a series to hold the output
    Yout = pd.Series(np.random.normal(size=(T))) # These will become the error terms
    # We'll code the first two, then loop for the rest
    Yout[0] += phi[0] + phi[1]*Y0 + phi[2]*Ym1  
    Yout[1] += phi[0] + phi[1]*Yout[0] + phi[2]*Y0
    if T>1:
        for j in range(2,T):
            Yout[j] += phi[0] + phi[1]*Yout[j-1] + phi[2]*Yout[j-2]
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