


Are temperatures increasing at a constant rate, or has the increase accelerated?

SIMPLE CONSTANT-RATE INCREASE

𝑌 ≈ 𝛼 + 𝛽1 sin 2𝜋𝑡 + 𝛽2 cos 2𝜋𝑡 + 𝛾𝑡

QUADRATIC DEPENDENCE

𝑌 ≈ 𝛼 + 𝛽1 sin 2𝜋𝑡 + 𝛽2 cos 2𝜋𝑡 + 𝛾𝑡 + 𝛿𝑡2

PIECEWISE LINEAR

STEP FUNCTION

𝑌 ≈ 𝛼 + 𝛽1 sin 2𝜋𝑡 + 𝛽2 cos 2𝜋𝑡 + σ𝑏∈bins 𝜂𝑏1𝑡∈𝑏  

GOING BEYOND LINEAR MODELS

Julia Wu

Phil Zhao

Eric Zhou
Sai Tadepalli

Leanne Pratlong

But how shall we 
choose between all 
these models?

Don’t stop with just one model — keep inventing!



Are temperatures increasing at a constant rate, or has the increase accelerated?

It’s great to plot the data, to compare it to the model. 
But the data on its own is too cluttered to be intelligible.

Sai Tadepalli

Krzysztof Matusiak

To make it readable, we need cleverer visualizations.



How do results compare across the whole of the UK?

Theo Toma

Sai Tadepalli

We can do a ‘for’ loop to look at each location in turn ...

... and communicate what’s happening by plotting just the fitted coefficients

Leanne Pratlong



parameter estimation

model choice
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  X = 1


  Θ ∈ { 0 . 25 ,   0 . 5 ,   0 . 75 }
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  𝜃


     prior belief   ℙ  ( Θ = 𝜃 )


  Y ≈ 𝛼 +  𝛽 1  sin ⁡   ( 2 𝜋 t ) +  𝛽 2  cos ⁡   ( 2 𝜋 t ) + 𝛾 t


  +          data   x    →          posterior belief   ℙ  (  Θ = 𝜃 |  X = x )


  Y ≈ 𝛼 +  𝛽 1  sin ⁡   ( 2 𝜋 t ) +  𝛽 2  cos ⁡   ( 2 𝜋 t ) + 𝛾 t + 𝛿  t 2


     prior belief     Pr Θ  ( 𝜃 )


  Y ≈ 𝛼 +  𝛽 1  sin ⁡   ( 2 𝜋 t ) +  𝛽 2  cos ⁡   ( 2 𝜋 t ) +   ∑  b ∈ bins     𝜂 b 1  t ∈ b
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    Pr X  ( x |  Y = y ) =     Pr X  ( x )     Pr Y  ( y |  X = x )    Pr Y  ( y )    when    Pr Y ( y ) > 0
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  Pr ( data ; pars )


   t 0 = now


  Temp ≈ 10 . 6
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  +   0 . 0023    ( t −  t 0 ) 2


  + ⋯


  Bin ( n , 𝜃 )


   𝜃 ^ = 25 %
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