¥ EEcg 6.036: Introduction to Machine.

S Learning Tues 10/19 lecture |
i time = midterm |
L review! We
Lecture start: Tuesdays 9:35am eview! We'll
continue neural

Who’s talking? Prot. Tamara Broderick ' net fun on 10/26 .‘
Questions? Ask on Piazza: “lecture (week) 6” folder
Materials: slides, video will all be available on Canvas
Live Zoom feed: https://mit.zoom.us/|/94238622313

Last Time(s) Today’s Plan
_Inear regression . Polynomial features
. Linear classification . Step-function features
|. Choosing features |. Neural nets: hypothesis
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 Output AW (vector of features): size n® %1
» The ith feature: A" = fM (w4 w(()lz))

e All the features at once:
e A1) — f(l)(W(l)Tx+W(1) ‘Q W
o W) . (1) n(l) W( ) (D) 1

* 2nd layer, assigning a label (or abels): iy

* Input (the features): size m® x 1 \

« Qutput A® (vector of labels): size (2> x 1

+ The th label: A = @ (wPTA® )y | S

A = WA W) o
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Let's get some new notatio

* 1st layer, constructing the features:
» Input = (a data point): size m'" x I\#"
 Output AW (vector of features): size n® %1
» The ith feature: A" = fM (w4 w(()lz))

e All the features at once:
e A1) — f(l)(W(l)Tx+W(1) ‘Q W
o W) . (1) n(l) W( ) (D) 1

* 2nd layer, assigning a label (or abels): iy

* Input (the features): size m® x 1 \
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Let's get some new notatio

e st layer, constructing the features:
» Input = (a data point): size m'" x I\#"
 Output AW (vector of features): size n® %1
» The ith feature: A" = fMW (VT4 w(()lz)

 All the features at once: '
e AW = fO T4 4 W(l) “
o W) . (1) n(l) W( ) . (1) w1

* 2nd layer, assigning a label (or labels): )

o Input (the features): size m'? x 1 \m _ "

« Qutput A® (vector of labels): size (2> 1

+ The ith label: A = F® (w7 AD 4P

o Al A® = f@ T AW 4 ) |
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e 1stlayer: AM = fOyOT 4 4w i)
» 2nd layer: A® = f@ AT A0 4 )
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e 1stlayer: AM = fOyOT 4 4w i)
» 2nd layer: A® = f@ AT A0 4 )
* Whole thing: A® = NN(z; W, W,)
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e 1stlayer: AM = fOyOT 4 4w i)

e 2NnaQ
e \Who

13

ayer: A® = f@ AT 40 4 )
e thing: A®) = NN(z; W, W,)




Function graph representation

e 1stlayer: AM = fOyOT 4 4w i)

+ 2nd layer: A®) = fOWETAW 1 wi) | LI

* Whole thing: A — NN(x; W, Wy)
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Function graph representation

» 1stlayer: AM = fOqpMT, 4 i)

+ 2nd layer: A®) = fA(WETAD L wi)

* Whole thing: A — NN(x; W, Wy)
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Function graph representation

» 1stlayer: AM = fOqpMT, 4 i)
» 2nd layer: A®) = f@ AT A0 4 )
* Whole thing: A® = NN(z; W, W,)

L (1)
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Function graph representation. -
» 1stlayer: AM = fOqpMT, 4 i) NN o)
» 2ndlayer: A® = fAOWEATA® Ly | LI
» Whole thing: A®) = NN(z; W, W)

e Circle: function

. evaluation
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Function graph representation. -
« 1stlayer: AM = fOwOT 4 4w i) NN o)
» 2ndlayer: A® = fAOWETA® Ly | LI
» Whole thing: A®) = NN(z; W, W)
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Function graph representation

e gt |ayer: A(l) — f(l) (W(l)—rx 4+ Wél)) NN('T7 Wa WD)
: 2

» 2nd layer: A®) = f@ AT A0 4 i) JUBAEES

» Whole thing: A®) = NN(z; W, W) "N A
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
» 2nd layer: A® = QAT 40 4yl
* Whole thing: A® = NN(z; W, W,)
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Function graph representation

« 1stlayer: AM = fOwOT 4 4w
¢ 2nd
* Who

NN (@i W, W)
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Function graph representation

« istlayer: AW — pOyMOT 4 4 ) NN (a5 W, W)
: 2

» 2nd layer: A® — AT A0 4 () T e

» Whole thing: A®) = NN(z; W, Wp) " A
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Function graph representation
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: 2
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
» 2nd layer: A® = QAT 40 4yl
* Whole thing: A® = NN(z; W, W,)
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Function graph representation. -
« Astlayer: AM = OO, 4 ) NN o)
» 2nd layer: A®) = fO AT 4D L2y
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Function graph representation
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e 2nd layer: A(2) :f(Q)(W(Q)TA(l) —I—W(§2>) I
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
» 2nd layer: A® = QAT 40 4yl
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
» 2nd layer: A® = QAT 40 4yl
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Function graph representation.
. 1stlayer: A1) — f(l)(W(l)T$+W(§1)) NN (a5 W, WO).
* 2nd layer: A®) = fO(WOTAO 4 w®) | I
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Function graph representation

o 1stlayer: AW — O MOT 4 4 Wél)) NN (a5 W, WO).
+ 2nd layer: A® = fOWATAO £ i) | LU
b

e Circle: function
evaluation



Function graph representation.
. 1stlayer: A1) — f(l)(W(l)T$+W(§1)) NN (a5 W, WO).
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Function graph representation.
. 1stlayer: A1) — f(l)(W(l)T$+W(§1)) NN (a5 W, WO).
* 2nd layer: A®) = fO(WOTAO 4 w®) | I
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Function graph representation

o 1stlayer: AW — O MOT 4 4 Wél)) NN (a5 W, WO).
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
» 2nd layer: A® = QAT 40 4yl
* Whole thing: A® = NN(z; W, W,)
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
. ond layer: A®) — O AT A0 4 )
* Whole thing: A® = NN(z; W, W,)
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e A feed-forward neural
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Function graph representation. -
. 1stlayer: A1) — f(l)(W(l)Tx+W(§1)) NN (ax; W, WO)_
» 2nd layer: A®) = AW AT AL 1wy | LRI
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Function graph representation.

e 1stlayer: AM = fOyOT 4 4w i) NNz Wl o)
. ond layer: A®) — O AT A0 4 )
* Whole thing: A® = NN(z; W, W,)
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Function graph representation.
. 1stlayer: A1) — f(l)(W(l)T$+W(§1)) NN (a5 W, WO).
* 2nd layer: A®) = fO(WOTAO 4 w®) | I
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-unction graph representation
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Function graph representation. -
/5y /< NN (s W, Wo)
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e Forward vs. backward

e A feed-forward neural
network
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e Forward vs. backward

e A feed-forward neural
network

* Fully connected
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