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@ fish_target = [1, 35] + [0, 14]
@ fish_target = [1] * 35 + [0] * 14
@ fish_target = [35] + [14]
@ fish_target = list(range(1, 36)) + list(range(0, 14))
® fish_target = np.array([1, 0]) * 49
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@ train_input[0]
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@ train_input[0,]
@ train_input[:][0]
® train_input.col(0)
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@ np.concatenate()
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® np.append()
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® np.mergel()



25. np.concatenate()2t np.column_stack()2] Xt0| 2 SHIE ZH2?

@ 7|s0| SLstot

@ concatenates X HAY =) W2 2SI, column_stack2 & HW (@) a2t LIEHS]
AAC}

® concatenateTh EI}0| HfE S X[ STt

@ column_stack2 3X}2l O A3 X| ISt

—

(6 concatenate= At column_stacke A+ 0F X|&ISHCH
26. HHAE M EQ| ME (H#, 22X §)7I 22 =8 17dof| =&tx|H wMst= 2N E F2A0|2t
StH, 1 ZAuh=?

@ HEY W — SaiA 20| HaEpICt

@ OolE Y+==(data leakage) —

® MLHE — 20| &S 3 J
® 22E7jag ©F — Hig atto] Mujsict
® 54 3% °F — H2E SHo| SOV}

27. train_test_split(fish_data, fish_target, stratify=fish_target)Of| A{ stratifyS| S&2?
@ HIoIHE A7tz =2 Y EotCt
@ H2E MEQ| A7|E X3t}
® oA H 20| XA 2H/HAE NEE LhECt
@ HEH AEE

® HIOHE BEE=letrf

28. train_test_split()0fl 27H2| HiE S TESIH gtetr|= HfEo| 7|=&7

@ 270
@ 37
® 47
@ 570
® 671

29. train_test_split()2| random_state O{7} H4=2| H&t2?



30. 20| 25cm, 4 15092 =0/ KNN 2 20| J0j2 ZX 050t &
® =3 0|7t BFsA
@ n_neighbors 2t0| L& ZfOtA
® F SM4(Z0|, A)S| a7 Lo| Hat ATt He| A LS X|HjsiAM
@ =0| CIo|H0| 2F 7t AN
® ZEO| IpAF B[ 0|M

31. O|O|E MAN2|0A EEH T (z-score)E 75}

rir
O

>
o}
HU
o
o
il
PN
rlo

0x
\d

o
>
bt
>
N
<
b
1
N

® ©
T
0x
gy
)5
(5T
S~
=l
A
i~
>t

®
Am
0x
£
~
bt
e
e

®
am
0x
gy
o
02
gy
g
>
A
—Ho
ol
4o

0x

® log(%

32. EIAE HES MA2|E [f T A| X|7{0F 3l YK 27

@ HAE MEQ| Exut BZ=HAS AESHT
@ T HlolEe| Brit EEHALE AT
@ 28 MES| ot #EHAE AL

o
=T
_I-O'_I-
o
n

ORI L E Y]
7

@
r
R
il
Ot
Ral
&2
rir
PN
o
OF
il

Ot

33. @MO|of M HiE2| 2t E(EE)E s T
=oh
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import numpy as np
arr = np.array([[1, 2], [3, 4], [5, 6]1])
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apple_weight

[151.0, 153.8, 154.0, 154.5, 163.0, 163.
183.1, 183.5, 191.3, 200.5, 201.0, 213.
245.9, 247.5, 251.5, 254.7, 260.5, 270.

apple_sugar = [14.2, 13.9, 13.1, 14.9, 12.5, 13.2, 14.

13.8, 11.2, 11.9, 12.2, 11.3, 11.9, 11.

12.5, 11.8, 12.1, 14.7, 13.6, 13.4, 11.

164.5, 173.3, 179.8, 182.8,
225.8, 231.7, 238.4, 240.6,
271.4, 277.1, 283.8, 293.6]
13.5, 14.4, 13.3,
12.1, 13.5, 12.5,
13.9, 11.7, 12.5]
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mandarin_weight

[52.2, 64.8, 66.0, 67.3, 68.5, 68.7, 72.0, 72.1, 77.7, 82.1,
89.0, 94.8, 95.9, 97.9, 104.3, 109.0, 111.3, 114.0, 116.0, 119.3]
[11.4, 9.6, 11.5, 13.4, 10.4, 9.3, 14.0, 11.1, 8.5, 8.3,

8.7, 11.8, 12.8, 10.5, 8.4, 10.3, 14.0, 11.2, 13.8, 13.2]

mandarin_sugar
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B. KNN 22 27 (207H)

from sklearn.neighbors import KNeighborsClassifier

# kn : 7]¥ w7} <S=(n_neighbors=5)% KNeighborsClassifier 213 34
# fruit_data®} fruit_targeto = B9 FH(fit)

# train_score : ¥# dolEldl| &t A% (score) AF

C. M2 HI0|H o= (20F)

# pred_apple : ¥4 200g, T
# pred_mandarin : 7 8og,

1390 Ao o= A3} (predict AFE)
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# kn50 : n_neighbors=50° % KNeighborsClassifier 24| XA -» ¥4
# score_50 : ¥# do]Elol] djg F=
# expected_score : AA| s07f T AF¥(3070)¢] HIS AAF (30/50)
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n_neighborsE 55 E 497tX| HASIH HEZIF HSO=Z 10 0|22 HOjX|&= S &M Q.
kn = KNeighborsClassifier()

kn.fit(fruit_data, fruit_target)

first_drop_n = None # ASoz AHErl 1.0 vvke] FE n_neighbors
first_drop_score = None # 1uWj9] AHIE

# 3E: for WFEEI kn.n_neighbors £A4S &34 2.
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@ fruit_target = [1, 30] + [0, 20]

@ fruit_target = [1] * 30 + [0] * 20

® fruit_target = [30] * 1 + [20] * O

@ fruit_target = list(range(30)) + list(range(20))
® fruit_target = [1, 0] * 50
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@ fruit_data = [weight, sugar]

@ fruit_data = [[w, s] for w, s in zip(weight, sugar)]
® fruit_data = weight + sugar

@ fruit_data = list(weight, sugar)

® fruit_data = weight.append(sugar)

44. KNeighborsClassifier)E 7|2 2t(n_neighbors=5)2 2 443} 9| 507§ HIO|EZ S HUS

M, kn.score(fruit_data, fruit_target)2| Ofl & ZAnt=?

@ 0.5
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@ 20

3 36
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47. SHE KNN ZHOl|A kn.predict([[200, 13]))Q] Z1tz 2HIE Z2?
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@ kn = KNeighborsClassifier(n_neighbors=n)
@ kn.set_neighbors(n)

® kn.n_neighbors = n

@ kn.update(n_neighbors=n)

® kn.params["n_neighbors"] = n

50. fruit_data2} fruit_target2| Z 0|7} HtEA| 500|0{0f St= O| R &2 2HIE A7
@ ArO|ZlE KNN Z2=0| %4 507l 0|2l HIO[EE 2+5t7| =0
@ Akt 3072 2 207H2] HIOIHE X 7| W20
® n_neighbors2| Z[S#Zt0] 500|0{ A H|O|H = = &350 57| =0
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@ kn = KNeighborsClassifier(k=5)
@ kn = KNeighborsClassifier()
® kn = KNN(n_neighbors=5)
@ kn
® kn

sklearn.KNeighborsClassifier(5)

KNeighborsClassifier.create()
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@ ZE S LAl 2E(fin et
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54. kn.predict([200, 13]) Ef4! kn.predict([[200, 13])2E O|F CHEZE AtE

@ Lo 284 2| AE= &4 0|5 CHE=O{0F 57| =20

@ predict)= 2Kt HIEMHE x 5’8)% YHOE Q57| UfZ20

® 0|& 2= E AHESIH o
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55. expected_score = 30/502| Z1tZtut Of 20| 2|0|5t= 27

@ 1.5 — At2t7F 220 158 Boh= 2[0|

@ 0.6 — n_neighbors=50Y [If Z& MES AtDtE Of
® 06 — 22| H&

@ 30 — Attel JH==
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56. A= 7} 4 1.0 O|2H0] &= n_neighborsE &+ fo

@ for n in range(5, 49):

kn = KNeighborsClassifier(n)
score = kn.score(fruit_data, fruit_target)
if score < 1.0:
first_drop_n = n; break
@ for n in range(5, 50):
kn.n_neighbors = n
score = kn.score(fruit_data, fruit_target)
if score < 1.0:
first_drop_n = n
first_drop_score = score; break
® for n in range(1, 50):
kn.fit(fruit_data, fruit_target)
if kn.predict(fruit_data) != fruit_target:
first_drop_n = n; break
@ while kn.score(fruit_data, fruit_target) ==

kn.n_neighbors += 1
first_drop_n = kn.n_neighbors

® for n in range(5, 50):

kn.n_neighbors = n
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print(kn.score(fruit_data, fruit_target))
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® 502f [151.0, 14.2]
@ 2%2F [151.0, 153.8, ..]
® 502t (151.0, 14.2)

rr
Ao
Jn
=2
[
(7]
(@)
(@]
o}
rl
ot
-+
- 2
2
>
ol
rm
)
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60. FA| H|I0|E{ 100070 = 990717t H4, 10707t 22 M= Z Al H|O|E{0]|A{, 2 E H|O|E{E "

HArOE 0|53 RHe| HEEot ojuo| BHIFL?
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1H HE: @ S (feature)
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61 4] predict) HIMEE 2T E 220 M22 HOIHE HEoIA 0|54 S dratetct Y2 fit)at
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4H HE: @ 0~1, B&o| Aol HIE
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oL}
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[814] n_neighbors7t {5 2 H 249] 0| 20| 2| &30 o|=0f UK D), H5F 3H
HiolE{2] MRet HH S FAISID MANHQ Ct+=Zoj WEAH £lof(at2Xe) 2/ 450 BoZch H

x
Mt i3S e 20| 2Y M50 #Yo

7H EE: @ B Y™E T0|(Ck S 2)= T o Fehrt
[8H%2] n_neighbors=490|H F | 497| I:1|0|E1 S D5 HIOSEE, =0| 35747t &4 Ct& AHX| 510
OfH HO|HE €0l Fx¢ 0|2 o Fotrt k= 35/49 =~ 0.7147} Lt

8H FE: @ HIo|E{7t o™ 22| ALt of|F A[ZHo] 3 A F7tstct

[oH4] KNN2 A CIO|E S H 220 MYStE= HojE7 2H M 27} Eo] ELsta, Af H|O[&Of
Ct 2= 28 HO|E2te] AHE2|E ALSOF 522 O F Azt I S7HeHC)

o HE: @ e — ZHo| =3 HIO|E S 2/ MZ2 C|0O|E{of URSISIX| ZBHCt
[BHd] 23 d&es XU H2AE % E. 7t 34 %2 A2 nchH e (overfitting) 2| HEH QU S40]
Ct. 2780| Z3 H0|E{Q| LO|=7tX| e55t0] M2 2 C|o|E{of LTt UHtet S0 EojTl Zo|H, o

FOHM 71 25 OFEX = 22X B OH—POIEF.

108 HE: @ 24+ 2 2E(H: HE

[BH4] AHO[ZIEI2 S HIOIHE 2AHR HIE(&: ME, B: £9)= 7|thStCh



111 " @ fish_target = [1] * 35 + [0] * 14

(6] [1] * 35= 10] 3571 Ql 2|AEE, [0] * 14= 00| 14742 2| AEE Yottt + Hitxtz SX[H
SE 2[2ET7F =0T

128 "E: @ [[l, w] for |, w in zip(length, weight)]
[BH4] zip() &= O] 2[2AE0M JFAE SHLHY ALY BE THEL, 2|AE EZE ALESHH 2K 2|
Al

g9 = UL,

13 EE: @ HoIE 2| E=, o[ X, FBelfj& 7 B2 7I58S MAHLE mtYd}7| Il
= H

[BH4] R Mol MMES 12 HH HO|ES] HHHL X, 0|4 (outlier) ZX) 05, T2 7t
7] S8 NENoE Tjor 4 ck, o Bol NEE HAE WA YRASE 1A

144 FE: @ Y™ E Q) EFICEE)
2 2=(Ed Ho|H)at EHA(EENS i MESIH ZHZ AL}
158 Mk @ ™ 9i0] 23 Ho|E{9to 2 [|0|E{Q| TjEio|L}t LXE motstCt

[oH4] BIX| = o522 EFACEE) B10] Y& HIOIH T AFESHY OOl IjEHO|LE #2=& Ltefottt.

16 dE: @ EHES 0|12 21 MES & 21} Zop 4N 852 € =+ 7| W2
0

E =
0] §E& 2920 AN =2 F57t LIX|T, MZ2 Ho|H

171 HHE: @ HET W (sampling bias)

[oH4] ¥ET B (sampling bias)2 SH/HAE MEC| 224 HIE0| |2 HIO|E e CHEA XX
&

18'H FE: @ HIAE MEO Yo A1 =3 HE Yo{7t I
[BH&] CIOIHE =M= L+ & 3570(=0)7F 88 ME, 7 1470(40))7 HIAE MEZL Eltt. &3
MEO| 4ot gleB2 HAE F=tke7t0.00] €t

198 HE: @ 497112] ME, 2712 54

[8H 4] shape (49, 2)= 49712 WM E) 1t 2712 E(E-d)S 2|0|stC}

20H HE:@a*25101,2,3,1,2,3],b*2=[2 4, 6]
[ei4] =to I"‘1 2| AEOM * HitXp= B|2EE BHE(repeat)dtd, HI0| B{EOM = 2 A0 42
TY(ELE ALhHTICL o Xt0| S O|sHstX| ZotH CO|E| AM2| Al of & CfE Zuvt L2 5 A28
B, 34 E‘.‘_HHIE 2to] HiES AL83st= Ao Lt olct,

mjo

HESHSIC

(=g =)

——

218 ™EE @ arr[[3, 7, 12]]

[eH4] Futo|o HiE LS AFESHE o2 71ef AHAE 2|AER HESI0] of Ho| o2 A8



[6H4d] mo|M &2t0| 0N [start:end]= startEE| end-177}X| MEHSICE

238 ™HE: @ train_inputl[:,0]

[BHA] train_input[,0]0|M "' 2= S MESE

i
rlo
ot
rE
=
e
mjo
rx
Jqm
rot
il

.0

=

241 HE: @ np.column_stack()

[BH4] np.column_stack()2 ©EHLH2 152 HIEES MEE M2 LS LIEHS| A5 2xt3 HIE S

25 HE: @ concatenates= ® HE| ZH(H)2 w2t HESID, column_stack2 & HK ()2 w2t
2t

J1>f
o
.
m
O
o

[81 4] np.concatenate()= 7|2H = X H ek B €2 O] & 0|1, np.column_stack()
L

|
= 1A HESS € Y= LIEH| &0t 2K+ HH%% 2H=CE

261 dE: @ OIO|E| S+ (data leakage) — M| 2Lt 2 50| LIEtL RS ME2[E 5 it
[6H4] HIolE Fo= HIAE MEZS| EHII 23 1PE0f| FYUEl= AS TOCL oIS S0 MA2 A H
M| ciolE{e] a/EEHAIE ALESIH HAE ME FHII 230 Y350 M EHC =2 50| L
EtCHC A F0M 22 HiE £ 450 BO{X|= F2 A F StLto|Ct.

27H e @ el H|20 XA E-/HAE M EE LHECL
[6H42] stratify Of7H==0f EtZ] LS HESIH, |& HO|EQ SeiA H|S0| ZH/HAE MEO =
SUSHA Q| =t

28 HEh 3 471
[8H4] train_test_split()Ofl 27H2| BH (Y™, EtZ))S HLSIH 242t SB/HAEZ LR O & 4749| Hi

o] ghtEICt

290 HE: @ St US FH W 22 LA 2= Ho|HE =Lt

[6H4] random_state= = A|EE D75}

HO|Ef 7t =& xlof 2 At

O§7H H=~O|Ct. S Lot ¢t= AI7gotEH O &

rlo
an
>
o)
HU

i
=l
o
_(')l-
4>
0 1r
_ITl_

30 HEH: @ F S8(Z0l, FA)el 23I1¥o| a2t FA7F A2 A4tS X|H{sHA

[ei&] Z0[(10~40 H)2t FA(0~1000 He)2l 2AH 20| AA Cr28, AH2| ALk Al £A Xto|2t
E L}

[BH4] axis=02 (W E) L2z ALS =AY 2 E(5Q)2 SAlts TR



34 HEh @ 37|71 CHE HHE ZH0l XtS 22 AP AME H5I0 -5 7S

=
B8] E2EFHAE 2 37|17t CHE Fuio] HiEoM XS 2 AtY Aits 2oty sdst= 7|50l
ct.

35 HE: @ OIRTHXIQ| A9t 0|2 WEQ| YA
[8144] kneighbors() B S FO{Zl MBOIA 71 7HIte 0|2 of, 0[27xI2] Helet 012 M5

of el Ag grzrsit

|Tof stadt 2 XS S0H2|1 22 HOo|HZ HZFH Ct

371 H: @ 8 7 27IY Xo|7t A2l Al ZatE H=5H| wE
7

|2t 22|52 RELCS AL E ALStER, A 0] 2 580| AZ|E K[HiStLt.

]

38 HEh @ MY ANIE S22 39436t CIHZ Al SLst =S TESH7| flsh
[ Y2 22 FEQ HO|E 2 SUSH HILE Y2 + Y= AS Qojsict o= S8 2|, &
H &M Al ClHZ, 22 Huw 4Y 5 MAE0A 2E+XO0|Ct. random_statelL} seed 2t 1HSI= A2
MedE =5t = CHEX QI WHHo|ot

] et o2 HA| CO|E Q| 20~30%E HIAE MEZ AHESHD train_test_split()2| test_size 7| &
22 0.25(25%)0|Ct.
40'H HE: @ (3, 2)
(6] arr= 3712 &t 2742 €& 747 2K HYHO|2 2 shapee (3, 2)0ICt
41H HE: @ FH(g)2t I = (brix)
[Bi&] O A M= 2 U2 FH(g)=F S=(bri)E F 742

am

HO 2 ALE2GIRALCE

I

421 e @ fruit_target = [1] * 30 + [0] * 20

—

siAd] [1] * 302 10| 3071 Ht=El 2|AEE THEL, [0] * 202 00] 207 Ht= &l 2[AEE BHELL O &
+ Mo 2 XM 20| 509 EtAl 2|AETF PG EICE

=3
=

431 FE @ fruit_data = [[w, s] for w, s in zip(weight, sugar)]
[814] zip(weight, sugar)2 & E|AEE ®X|0f T, 2|AE HZ2|HAMOZ [w, s] HENZE F2H ALO|
ZIE fit) o = FAIQI 2K 2|AETE g EICE

4481 HE @ 1.0
1441 AR A 150~3009)2F 2 (R4 50~120g)2 FA HQ7F AX|X| &0} n_neighbors=5% [ &
HOIHE 2tHSIA &FotCt mate et = 100|Ef

45 FE: @ MAH 5071 0|2 HustEE T4 Ct S A (Akat 307H) 22 0| Z 57| i 20

[BH] n_neighbors=500| & T X| 507} ME2 25 O|RCZE ALESICL Ct+ZA FH Al AHM30E) > 2



(ROE)0|EZ B E MES AtIIE O Z3Ct A AtTHZF 30700|2 2 F=He = 30/50 = 0.60|CF.

46'H HE: (3 36
[818] n_neighbors=357tX|= d== 1.02 FXISHX|E 360| £|l&= =72t 222 1.0 O|Fte 2 HojZl
C} O|2 =7t T BOIX| ™ Ch=Z0| K=o YFE MEO| R 2FI|7] A|ZSICH

47TH "HE: @ [1] — A2 o
[BH4] 2A 20092 Atdt #{(150~300q), &= 13 Akt B R{(11~15)0 siEstCt 74& 747t 574 O]
XO| 25 AtutO|BE 2 [1](AtIh 2 Of| S okt

48H HE: @ [0] — 22 oI
[BH4] F4 80g2 2 HR(50~120g), Y= 10= 2 HPI(8~14)00 s stCt 74E 747t 57 0|R0| 2
T 20|22 [0)(2)2 2 0=3Ttrt.

49'H EE: ® kn.n_neighbors = n

mlo
=
o
Ot
el
T
oY
et
4>
¥0
il
=
=~
=
i

[81"d] KNeighborsClassifier 24| 2| n_neighbors &30 =7 2k
M-SR Y0 E SHO|mHOfetd| B & HiE = 0] forg 0| F&3}C)

50 HE: @ Atat 307H2F 2 20742 HO|HE TR 7| 2o
[8H4d] apple_weight(307H) + mandarin_weight(207H) = 507H. sugar= OtEH7HX|O| 22 fruit_datat
fruit_target 25 Z 0| 500|C}.

511 dE: @ F 2|l2E& 0|0j22 Z0] 502| 2[AE
[BH&] SO MOl 2| AEQ| + AtXtE & B|AE
mandarin_weight207)= & 5070 |AE 7t M

O] OfL|Lf.

I

0| O{ & QICH(concatenate). apple_weight(307H) +
AEE dioioiCh gmto| Hi g e fad I

= =1 == X

oo

528 ™E: @ kn = KNeighborsClassifier()

[8114d] KNeighborsClassifier)S Oi 7> 10| &38| H n_neighbors=57t 7| 23t2 2 HFEICt k=5X
H HXE WHHS=HE ALESHH F 7L LSt

—

i
r
n

53t ™Eh @ fruit_dataZ 0| Z St ARt fruit_targetE H| w35t HEE 7

[8H%2] score() HIMEE LHEM O Z fruit_dataOfl CHal predict)S st F, I ZIHE fruit_targetdt H]

548 HE: @ predict()= 2K HIE(ME x §4)2 Y=o R @7517| IfZ0
8] predict)£ fit)ah S LstH 242 H{E S LHo=2 J|ChBtCt. [[200, 13]]2 170 ME x 27 4
of 2kt HEHO|Z, [200, 13]2 1AIRIO| 22 227} dhlisirt

558 HE: @ 0.6 — n_neighbors=50% I R E MES Al2 o Fet Hetx
[8H4] 30/50 = 0.6& n_neighbors=50% 2| Ofj & H==O|Ct B & WES AINCHe S22 OF
S, AN Atah 30702 HFED 2 2071 E2/22 YT = 060] =Lt

5681 ™HE: @ for n in range(5, 50):



8] range(5, 50)2 2 5~497}X| BtE3SIMH, kn.n_neighbors = N2 2 &

Ne EF HASBICE score() 2
g 2015k, 1.0 O|20|H XM = breakZ S =L

57 HE: ® 501t [151.0, 14.2]

[8 4] fruit_data= 507H2| [FA, @] ¥ 2 FHE 2K+
fruit_data[0]= & HE} Atate| [FH, Y]

AEOQ|E

2| B 2 len(fruit_data) = 500|Ct.
= [151.0, 14.2]E Ht=tsiC

HoFLY.

-

58H HE: @ predict()= 0= Zo} HIE S YHESID, score()= HEZ(0~1)8 YHESiCt

—

[14] predict)= OIF = el o] BHE @Ol [1, 0, 1, ..])S BI&SHCE score()= 2 HIO|E 2t HE
€ THH Hto} "EtE (0~1)2 dtshstct,

59t ™MEH (3 0.6

[818] n_neighbors=500|H ™K E & 1NSIEE Ci= FefAQ 23F07HE ZE M
=2 30708 AFFEE J=E = 30/50 = 0.60|C Ct= S2fA H[20| & 27t Bl &

60 FE: @ & 099 — 52 FALX|U =Y S Stz X XtE=
[312] 990/1000 = 0.992 &2 Y&TO0|X| 2, HZ Ho
o A

) HF0M S2UCt
sorof g EFES StLtE BX|SHX| ZBHCL O] K

ETYO0| ot HO[E{o M= He ez RAS F H5tH, 8Y & (precision)-Xi
Sl E(recall) S CIE X|EE &M Eeolsjjol st}



