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best_loss = float(“inf”)
for i in xrange(1000):
W = np.random.randn(10, 3073) * 0.0001
loss = L(X_train, y_train, w)

if loss < best_Tloss:
best_loss = loss
best_ W = W

print “In attempt %d the loss was %f, best %f” % (i, loss, best_loss)

In attempt O the loss was 9.401632, best 9.401632
In attempt 1 the loss was 8.959668, best 8.959668
In attempt 2 the loss was 9.044034, best 8.959668 (2oL (§ s [Q:i{/plj/’ sl ;| dgai gJ.{./
In attempt 3 the loss was 9.278948, best 8.959668
In attempt 4 the loss was 8.857370, best 8.857370
In attempt 5 the loss was 8.943151, best 8.857370
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# assume X_test 1s (3073, 10000), y_test 1s (10000, 1)

scores = np.dot(best_w, X_test)

# find the index with max score in each column (the predicted class)
y_pred = np.argmax(scores, axis=0)

# calculate accuracy (fraction of predictions that are correct)
accuracy = np.mean(y_pred == y_test)

# returns 0.1555 as accuracy

!(_"/wuﬁj. M wj !/.4.0/) IAYZA (_"/L’?)
(cwl 0,5 A0 y948 ,5 Jssl, (upigs <85 bl)

1RV - (5615) 100 33w — (S)lwaingy - Grac SRISL § 1ac slaatyb



SR g ac slaasub



Qb 093)3 JB3s :@9s )31l
S
Gon ) slad o e al siie O

df () _ . fEHh) — f@)

dx h—0 h

S B iin 3l cul o b bol S (g wix slas S e O

1RV - (5615) 100 33w — (S)lwaingy - Grac SRISL § 1ac slaatyb



A0S ($3ac awlas
N

w W+ h dW
0.34 0.34 + 0.0001 ?
-1.11 -1.11 ?
0.78 0.78 ?
0.12 0.12 ?
0.55 0.55 ?
2.81 2.81 ?
-3.10 -3.10 ?
-1.50 -1.50 ?
0.33 0.33 ?
Loss 1.25347 Loss 1.25322

1RV - (5615) 100 33w — (S)lwaingy - Grac SRISL § 1ac slaatyb



0.34
-1.11
0.78
0.12
0.55
2.81
-3.10
-1.50
0.33

Loss 1.25347

W+ h

0.34
-1.11
0.78
0.12
0.55
2.81
-3.10
-1.50
0.33

Loss 1.25322

A0S ($3ac awlas

+ 0.0001

aw

-2.50

?
?
?

(1.25322 - 1.25347) / 0.0001
= -2.5

df(z)
dx

m
h —0

f(z+h) - f(z)
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S

w W+ h dW
0.34 0.34 -2.50
-1.11 -1.11 + 0.0001 ?
0.78 0.78 ?
0.12 0.12 ?
0.55 0.55 ?
2.81 2.81 ?
-3.10 -3.10 ?
-1.50 -1.50 ?
0.33 0.33 ?
Loss 1.25347 Loss 1.25353
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0.34
-1.11
0.78
0.12
0.55
2.81
-3.10
-1.50
0.33

Loss 1.25347

W+ h

0.34
-1.11
0.78
0.12
0.55
2.81
-3.10
-1.50
0.33

Loss 1.25353

A0S ($3ac awlas

+ 0.0001

aw

-2.50

0.60

N

(1.25353 - 1.25347) / 0.0001

= 0.6
df(@) _ . flz+h)— fa)
dx h —0 h
?
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w W+ h dW
0.34 0.34 -2.50
-1.11 -1.11 0.60
0.78 0.78 + 0.0001 ?
0.12 0.12 ?
0.55 0.55 ?
2.81 2.81 ?
-3.10 -3.10 ?
-1.50 -1.50 ?
0.33 0.33 ?
Loss 1.25347 Loss 1.25347
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0.34
-1.11
0.78
0.12
0.55
2.81
-3.10
-1.50
0.33

Loss 1.25347

W+ h

0.34
-1.11
0.78
0.12
0.55
2.81
-3.10
-1.50
0.33

Loss 1.25347

A0S ($3ac awlas
B

+ 0.0001

aw

-2.50

0.60
0.00

2

(1.25347 - 1.25347) / 0.0001

= 0.0
df(@) _ . flz+h)— fa)
dx h —0 h
?
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def eval_numerical_gradient(f, x):

fx = f(x)
grad = np.zeros(x.shape) df(:I:) f(:l: -I-h) - f(:l:)
h = = Hm
dx h —0 h
it = np.nditer(x, flags=[‘multi_index’], op_flags=[‘readwrite’])
while not it.finished:
iX = 1t.multi_index
old_value = x[ix]
x[ix] += h alee O
fxh = f(x) # evaluate f(x + h) Ls“’)"’" (|
x[1x] = old_value
rotes e B

grad[ix] = (fxh - fx) / h # compute the partial derivative

it.iternext() # step to next dimension

return grad
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11/%4 aw
0.34 ~2.50
~1.11 - 0.60
0.78 wh =" 0.00
0.12 0.20

W (5(2»,145//0? 9 Lbd)l) /" U’{U

0.55 0.70
2.81 \ ~0.50

-3.10 1.10
-1.50 1.30
0.33 -2.10

Loss 1.25347
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# Vvanilla Gradient Descent
while True:

gradient = evaluate_gradient(loss_fun, data, weights)
weights += -step_size * gradient # weight wupdate
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# Mini-batch Gradient Descent

while True:

data_batch = sample_training_data(data, 256) # sample 256 examples
gradient = evaluate_gradient(loss_fun, data_batch, weights)
weights += -step_size * gradient # weight updare
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# Mini-batch Gradient Descent
while True:

data_batch = sample_training_data(data, 256) # sample 256 examples
gradient = evaluate_gradient(loss_fun, data_batch, weights)

weights += -step_size * gradient # weight updare
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