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Case where the variance
<latexit sha1_base64="gcOlgX97TRlB4qCowCpbo3FlEv0=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiuCozVdSVFty4rGAv0I4lk2ba0CQzJhmhDH0JNy4Ucetz+AbufBvTaRfa+kPg4//PIeecIOZMG9f9dnJLyyura/n1wsbm1vZOcXevoaNEEVonEY9UK8CaciZp3TDDaStWFIuA02YwvJ7kzUeqNIvknRnF1Be4L1nICDbWanU06wt8X+kWS27ZzYQWwZtB6erzJFOtW/zq9CKSCCoN4VjrtufGxk+xMoxwOi50Ek1jTIa4T9sWJRZU+2k27xgdWaeHwkjZJw3K3N8dKRZaj0RgKwU2Az2fTcz/snZiwgs/ZTJODJVk+lGYcGQiNFke9ZiixPCRBUwUs7MiMsAKE2NPVLBH8OZXXoRGpeydlU9v3VL1EqbKwwEcwjF4cA5VuIEa1IEAhyd4gVfnwXl23pz3aWnOmfXswx85Hz++95H8</latexit>

�2 is specified.
<latexit sha1_base64="Y8aXYKlA0izqIsvScgVhFsqfNUo=">AAAB+XicbVDLSgMxFM3UVx1foy4FCZZC3ZSZIupKCm50V8E+oB1LJk3b0CQzJJliGfshihsXirj1T9z5N2baLrT1wIXDOfdy7z1BxKjSrvttZZaWV1bXsuv2xubW9o6zu1dTYSwxqeKQhbIRIEUYFaSqqWakEUmCeMBIPRhcpn59SKSiobjVo4j4HPUE7VKMtJHajpNvKdrj6K5kR4X7h+vjtpNzi+4EcJF4M5IrHz6meKq0na9WJ8QxJ0JjhpRqem6k/QRJTTEjY7sVKxIhPEA90jRUIE6Un0wuH8O8UTqwG0pTQsOJ+nsiQVypEQ9MJ0e6r+a9VPzPa8a6e+4nVESxJgJPF3VjBnUI0xhgh0qCNRsZgrCk5laI+0girE1YtgnBm395kdRKRe+0eHJj0rgAU2TBATgCBeCBM1AGV6ACqgCDIXgGr+DNSqwX6936mLZmrNnMPvgD6/MHIEKWaw==</latexit>

p(x|I)If is normalisable and the variance is finite then the mean will also exist.
Let us assume that the mean is <latexit sha1_base64="Wu3YiioBMR8e59jympdWKIjhj6s=">AAAB/nicbVDLSsNAFJ34rPHRqIgLN8FSqJuSFFEXIgU3uqtgH9DEMplO26EzkzAzEUss+CtuXCjiwo3f4c4PcNtvcPpYaOuBC4dz7uXee4KIEqkc58uYm19YXFpOrZira+sbaWtzqyLDWCBcRiENRS2AElPCcVkRRXEtEhiygOJq0D0f+tVbLCQJ+bXqRdhnsM1JiyCotNSwdrKeJG0GbwpmNsrd3V8emB6LG1bGyTsj2LPEnZBMcXcwSJ++f5ca1qfXDFHMMFeIQinrrhMpP4FCEURx3/RiiSOIurCN65pyyLD0k9H5fTurlabdCoUuruyR+nsigUzKHgt0J4OqI6e9ofifV49V68RPCI9ihTkaL2rF1FahPczCbhKBkaI9TSASRN9qow4UECmdmKlDcKdfniWVQt49yh9e6TTOwBgpsAf2QQ644BgUwQUogTJAIAGP4Bm8GA/Gk/FqvI1b54zJzDb4A+PjB0pvmCs=</latexit>µ , then

<latexit sha1_base64="sZYjBjPFGu2khojzk4TOMeSHWAA="></latexit>

h(x� µ)2i =
Z

(x� µ)2p(x|I) dx = �2

We then maximise
<latexit sha1_base64="1bDbF49Wu5dtmt3BXKACpf2xg0I="></latexit>
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Hence
<latexit sha1_base64="E6hCN9NAmbW/NAx1gOqGFiUEBZE="></latexit>

pi = mie
�(1+�0)e��1(xi�µ)2

Which for uniform measure yields, after normalisation and setting the variance,

a Gaussian distribution.

<latexit sha1_base64="ywqhsl/Ohp5Oi+mII81GFvza0mY="></latexit>
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In multi-dimensions, the entropy function to be maximised may be written as 
<latexit sha1_base64="T7TUw2kokRYM2fLftXd7ouklDxE="></latexit>
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where
<latexit sha1_base64="c+EZY0D/sVpc0jjNE/XlAM2w2DA="></latexit>

p({x}) = p(x1, x2, · · · , xN |I) and so on.

constrained maximisation yields
The case where the variances of the individual <latexit sha1_base64="kS32l0UOo8BKAygY/YueZ1aWdOw="></latexit>xk are specified to be

<latexit sha1_base64="S4pSYot1p0ViUDHOxbAPBjqrEeM="></latexit>

�2
k,

a product of the individual Gaussians.

<latexit sha1_base64="/RY2uYmuT+gwPXXgzIercx4t0co="></latexit>
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If we consider <latexit sha1_base64="0LKMYc2r0fzyLUPxeuOxjgAJRqI="></latexit>xk to be individual data points 
<latexit sha1_base64="W73PS+lyCYEGmpmYoBdAnYXWgDU="></latexit>

Dk , with corresponding errors <latexit sha1_base64="HWBJlS/MT1dqkKfegdoHS7HhOMQ="></latexit>�k
and predicted model values <latexit sha1_base64="7s2QeUxU4qNP5g6nGdQOgBVsD+Q="></latexit>µk , then the above is the same as the least-squares 
likelihood function relevant to minimum 

<latexit sha1_base64="R9yBm8o0vgtl8y7yqx4jwULS3oA="></latexit>

�2 fits.
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Case where the l1-norm is specified:
If, instead of variance, the l1-norms are specified for the pdf, namely

<latexit sha1_base64="Hp33Z1h/zmmQxulS2YxE2+LxNw4="></latexit>

h|xk � µk|i =
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· · ·
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|xk � µk|p({x}) dNx = ✏k

then the constrained maximisation of entropy function results in
<latexit sha1_base64="HuzbJnKOQBCusPkQaltqZPczwfU="></latexit>
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At times, instead of χ2 fitting, this likelihood function is maximised for 
the purpose of fitting model to data.   This method goes by the name 
Maximum Likelihood fit, Absolute Deviation fit or  l1-norm fit.  
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Statistics of Trials
Say M trials are conducted, resulting in N successes in a given instance. 
Repeated conduct of such trials will result in a probability distribution of N 

It is specified that the average number of successes in M trials is µ, i.e.
<latexit sha1_base64="Vtpb+aWwLC0Iv57R2IY3GY9+Nz4="></latexit>

hNi =
MX

N=0

Np(N |M,µ) = µ

Constrained maximisation of entropy in this case would yield
<latexit sha1_base64="eNCU4+AVWOct7EkgwpYkuWvEh5A="></latexit>

p(N |M,µ) / m(N)e��N

In this case the measure m(N) is not uniform.
In any trial there are two possible outcomes - success or failure.
In M trials, there would be 2M possible outcomes. In gross ignorance, all of 
them will have equal probability.  Now the number of different ways N 
successes can be achieved in M trials is

<latexit sha1_base64="aZyT8oPBXYSt9JEnb0TcB8vgaF8="></latexit>

MCN =
M !

N !(M �N)!
which must be proportional to m(N).
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We then have 
<latexit sha1_base64="kprYJen7nItZODJpn6JU0GG2u9U="></latexit>

p(N |M,µ) = A ·MCN · e��N

Normalising, 

<latexit sha1_base64="L5pKwfPf1MrwEAc2FJEM0i7Suiw="></latexit>
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i.e. 
<latexit sha1_base64="I8+/0nAddtfyU/SSgWSA97ZMAMU="></latexit>
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<latexit sha1_base64="b3+BN9YmmDCS+sMdSBAYyuRA5kQ="></latexit>

MX

N=0

Np(N |M,µ) = A
MX

N=0

N · MCN · e��N =
M

�
1 + e��

�M�1

(1 + e��)M
e�� = µ

giving
<latexit sha1_base64="tnkKnQ+NR4iudZCdMO0vFy084R8="></latexit>

1 + e� = M/µ

and 
<latexit sha1_base64="ADmSPakx1zcYcicFBMFuhPusM3Y="></latexit>
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which is a Binomial Distribution.   In the limit 
<latexit sha1_base64="/7kvH6hvhAb0odZec73xVn6Jxtc="></latexit>

M ! 1 this becomes
<latexit sha1_base64="glxXiNVivZhG16XB1f6h7Wc8Iyc="></latexit>
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: The Poisson Distribution


