
More about 
Validation Set 

I used a validation set, 

but my model still overfitted?



Validation Set

Training Set 𝒟𝑡𝑟𝑎𝑖𝑛 Validation Set 𝒟𝑣𝑎𝑙

Testing Set 𝒟𝑡𝑒𝑠𝑡

Approximation of 𝒟𝑎𝑙𝑙

Model ℋ1

Model ℋ2

Model ℋ3

ℎ1
∗ = 𝑎𝑟𝑔 min

ℎ∈ℋ1

𝐿 ℎ,𝒟𝑡𝑟𝑎𝑖𝑛

ℎ2
∗ = 𝑎𝑟𝑔 min

ℎ∈ℋ2

𝐿 ℎ,𝒟𝑡𝑟𝑎𝑖𝑛

ℎ3
∗ = 𝑎𝑟𝑔 min

ℎ∈ℋ3

𝐿 ℎ,𝒟𝑡𝑟𝑎𝑖𝑛

𝐿 ℎ1
∗ , 𝒟𝑣𝑎𝑙

𝐿 ℎ2
∗ , 𝒟𝑣𝑎𝑙

𝐿 ℎ3
∗ , 𝒟𝑣𝑎𝑙

= 0.9

= 0.7

= 0.5
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𝐿 ℎ1
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𝐿 ℎ2
∗ , 𝒟𝑣𝑎𝑙

𝐿 ℎ3
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= 0.9

= 0.7

= 0.5

ℋ𝑣𝑎𝑙 = ℎ1
∗ , ℎ2

∗ , ℎ3
∗ ℎ∗ = 𝑎𝑟𝑔 min

ℎ∈ℋ𝑣𝑎𝑙

𝐿 ℎ, 𝒟𝑣𝑎𝑙

considered as “training” by 𝒟𝑣𝑎𝑙

ℋ𝑣𝑎𝑙 = ℎ1
∗ , ℎ2

∗ , ℎ3
∗Your model is 

Using validation set to select model =



considered as “training” by 𝒟𝑣𝑎𝑙

ℋ𝑣𝑎𝑙 = ℎ1
∗ , ℎ2

∗ , ℎ3
∗Your model is 

Using validation set to select model =

𝑃 𝒟𝑡𝑟𝑎𝑖𝑛 𝑖𝑠 𝒃𝒂𝒅 ≤ ℋ ∙ 2𝑒𝑥𝑝 −2𝑁𝜀2

𝐿 ℎ𝑡𝑟𝑎𝑖𝑛, 𝒟𝑎𝑙𝑙 − 𝐿 ℎ𝑎𝑙𝑙 , 𝒟𝑎𝑙𝑙 ≤ 𝛿

𝑃 𝒟𝑣𝑎𝑙 𝑖𝑠 𝒃𝒂𝒅 ≤ ℋ𝑣𝑎𝑙 ∙ 2𝑒𝑥𝑝 −2𝑁𝑣𝑎𝑙𝜀
2

𝐿 ℎ𝑣𝑎𝑙 , 𝒟𝑎𝑙𝑙 − 𝐿 ℎ𝑎𝑙𝑙 , 𝒟𝑎𝑙𝑙 ≤ 𝛿

It is small.

Hopefully …… ☺


