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Blending on Quiz

Q = Rw

w = (RTR)−1RTQ

In order to compute the linear regression weights w, we need but do not have

(RTQ)i =
∑
j

RijQj

Note that this can be acquired from the Quiz RMSE:

RMSEquiz ⇒
∑
j

(Rij −Qj)
2 =

∑
j

R2
ij − 2

∑
j

RijQj +
∑
j

Q2
j

For convenience I will give you:
RMSEquiz,0 = 3.84358

Time Frequency SVD++

r̂uit = buit +
∑
k

(qik + qiBin(t)k + qiftk
)T puk + αukdevu(t) + putk +

1√
|N(u)|

∑
j∈N(u)

(yjk + yjBin(t)k)


buit = µ+ bu + αudevu(t) + but + (bi + biBin(t))(cu + cut) + bift

Temporal Conditional Factored RBM

r̂uit =

∑
k kf(k)∑
k f(k)

f(k) = exp

bku + bkut + bki + bkift +

F∑
j=1

C∑
c=1

[
Ak

icBcjσ

(
bj +

m∑
i=1

K∑
k=1

C∑
c=1

δrikA
k
icBcj +

M∑
i=1

riDij

)]
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Temporal Conditional RBM

r̂uit =
∑
k

kp(vki = 1|h, u, t)

p(vki = 1|h, u, t) =
exp(bku + bkut + bki + bkift +

∑
j hjW

k
ij)∑

l exp(b
l
u + blut + bli + blift +

∑
j hjW

l
ij)

p(hj = 1|v) = σ

bj + ∑
i∈R(u)

∑
k

vkiW
k
ij +

∑
i∈N(u)

Dij


Equivalently:

r̂uit =

K∑
k=1

kp(vki = 1|h, u, t)

p(vki = 1|h, u, t) =
exp(bku + bkut + bki + bkift +

∑F
j=1 hjW

k
ij)∑K

l=1 exp(b
l
u + blut + bli + blift +

∑F
j=1 hjW

l
ij)

p(hj = 1|v, r) = σ

(
bj +

m∑
i=1

K∑
k=1

vkiW
k
ij +

M∑
i=1

riDij

)

Or also equivalently:

r̂uit =

K∑
k=1

k exp(bku + bkut + bki + bkift +
∑F

j=1 hjW
k
ij)∑K

l=1 exp(b
l
u + blut + bli + blift +

∑F
j=1 hjW

l
ij)

hj =

[
1 + exp

(
−bj −

m∑
i=1

K∑
k=1

δrikW
k
ij −

M∑
i=1

riDij

)]−1

Or in short:

r̂uit =
∑
k

 k exp(bku + bkut + bki + bkift +
∑

j σ
(
bj +

∑
k

∑
i∈R(u) δrikW

k
ij +

∑
i∈N(u)Dij

)
W k

ij)∑
l

[
exp(blu + blut + bli + blift +

∑
j σ
(
bj +

∑
k

∑
i∈R(u) δrilW

l
ij +

∑
i∈N(u)Dij

)
W l

ij)
]


RMSE to % Above Water

Quiz % Above Water = (1− RMSEquiz

0.9514
)× 100%

Test % Above Water = (1− RMSEtest

0.9525
)× 100%
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