HEARTCOUNT & ZF /H[LF Al2|=

U

fo E AASH| - HO[HAl PE

2 OIo[H =4

F= ot BFDWI A 22}

AR EI4L - S T E F0|Me] A%} T
D} ER|TH - FHIZ 2AMBH= I QAS Bt
| £2 OB E 0= 245

[«)
S2 B0l ZTro| S48 Ojsfol|

=42 Solf X[ & xr0|0| 201 0[5H3}2|
HIEO“WOH CHel O[oF2 [5t=

.I_L (HCHA 2 =)t | O| E ':'“OU%EQ
_wmag¢ﬁéug;ﬂﬁ%twmaﬁiﬂ%%)
22 AELE #Lct @

o> 'mﬂm MO M ox @ > ot
rE—oﬁﬁmErEEﬁ Im
< H jor b O >+mO

.LOCD.\‘.O”.UHB.UU!\)A

N N
I\JJO

% = &/ sidney.yang@idk2.co.kr

* HEARTCOUNT 0 © IDK2Inc. All Rights Reserved. | Don’t Know What | Don’t Know



1PN
= O

[FHEARIL?
F 212K (Intuition) 7|7

i =

ed. 1 Don’t Know What | Don’t Know

© IDK2Inc. All Rights Reserv.

fHEAnTCOUNT



fHEAnTCOUNT

<

Chot 0 EFEBiA (White Box)

20| g7l ZME Olelfstl o=

=171 73

MejB| 2 T21E
Y:a+bX1+CX2+dX3

Ashenfelter's Wine Formula
Price =12+ (0.1 x A2d42) +
(06 x BALE) - (0.4 x 2 222))

Training Data Set

22 25 25 35
25 21 21 3.2
11 18 18 35
47 45 45 4.7

ML

Algo 2 Model = MY
o=
$12.3
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White Box vs. Black Box

Black Box: O =t6HX|2F 0|85t | 0242
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Model Accuracy vs. Interpretability
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M| 2M (Linear Regression Analysis)

Y2 At0[S 28op| 2l 2[de| A5 6t 2= &
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M| FE4] (Linear Regression Analysis)
Supervised Regression Model: Y7} =Xt Hi4(01Z)01 HL
Machine-Learnin P N
J Classification Model: Y7t H3d #H(4H) 0 3L
s Linear Regression
g « 2P Q2f=|1, 22| 0|1, O3] #|2 X|=ots HE|E
e © SEHEXE XS SEH(Y)E 018 H 8805 (Best
= Fit)sH= A& 2t (Linear Relationship)E #H= HiH = SiLt
£
S
IQ Scores
H| A (Least Squares)
X2FY Atofof] AHH AP} ACH= 71 otof
£ ATH| Y20t o =5t Y2 XHO|(Residual) 2 £|ASHSH= HEX AL H|At
S frm Y =bg + bX + error
5| * bg: YZ& EH(Intercept); CiIEH=I 0 T 2 |Ch F=
Sl I © by 21871, XO1 3t el BORMS W Yo B A Haigt

1Q Scores
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Least Square vs. Gradient Descent

AN N N
Y, =by+ b, X,
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a) Suboptimal

b) Optimal

Trend Line Gradient Descent

\ N

o [ ]
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Prediction Error

Vv

A-‘

Prediction Error

V
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Gradient Descent (GAFSHLHE)

If we plotted the sum of squared residuals vs. each rotation, we’'d get something like this. .

Sum of -
squared
residuals -

-
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9:271 « Least Squares
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L}y |- https://drive.google.com/drive/u/0/folders/1vsnnSN

hOZwS4nBYcPd2vauRK1gjlP8

o

fit = lm(sales ~ TV, data=ads)

summary (1lm.fit)

##
##
##
##
##
##
##
##
##
##
##
##
##
##
0.1
##
##
om
##
99
##
6

Call:
Im(formula = sales ~ TV, data = ads)
Residuals:

Min 10 Median 30 Max
-8.3860 -1.9545 -0.1913 2.0671 7.2124
Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) 7.032594 0.457843 15.36 <2e-16
TV 0.047537 0.002691 17.67 <2e-16
Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05

]
Residual standard error: 3.259 on 198 degrees of
Multiple R-squared:

0.6119, Adjusted R-squared:

F-statistic: 312.1 on 1 and 198 DF,

fHEAnTCOUNT
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P-Value (Probability-Values)
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Probability density
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U= HEY: B8H+(R?: R-SQUARED)
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Multiple Linear Regression Analysis - Advertisement

B2~ 2JH[TV, Radio]2& AFR3EI0 Saleste| ZHHIE
M- 0531 3172
Y = bO + b1X1 + bZXZ
Sales =29+ 0.045 xTV + 0,187 x Radio

SUMMARY OUTPUT
Regression Statistics

Multiple R 0.94720339
R Square 0.897194261
Adjusted R Square 0.896150548
Standard Error 1.681360913
Observations 200
ANOVA

df SS MS F ]
Regression 2 4860.2348 2430.1174 859.6177183
Residual 197 556.91398 2.8269745
Total 199 5417.1488

Coefficients ‘tandard Errc  t Stat P-value

Intercept 2.921099912 0.2944897 9.9191929  4.56556E-19
X Variable 1 0.045754815 0.0013904 32.908708  5.43698E-82
X Variable 2 0.187994227 0.00804 23.382446  9.77697E-59
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model = sm.OLS(train.y, train[['t']])
results = model.fit()
print(results.summary())

Test RMSE =10

OLS Regression Results

Dep. Variable: y R-squared: 0.019
Model: OLS Adj. R-squared: 0.019
Method: Least Squares F-statistic: 2.766e+04
Date: Wed, 13 Feb 2019 Prob (F-statistic): 0.00
Time: 07:25:25 Log-Likelihood: -5.2235e+06
No. Observations: 1401801 AIC: 1.045e+07
Df Residuals: 1401800 BIC: 1.045e+07
Df Model: 1
Covariance Type: nonrobust

coef std err £ P>|t| [0.025 0.975]
£ 0.9984 0.006 166.317
model = sm.OLS(train.y, train[['t', 'car']])

Test RMSE = 7.7

results = model.fit()
print results.summary()

OLS Regression Results

Dep. Variable: y R-squared: 0.408
Model: OLS Adj. R-squared: 0.408
Method: Least Squares F-statistic: 4.835e+05
Date: Wed, 13 Feb 2019 Prob (F-statistic): 0.00
Time: 07:27:29 Log-Likelihood: -4.8695e+06
No. Observations: 1401801 AIC: 9.739e+06
Df Residuals: 1401799 BIC: 9.739e+06
Df Model: 2
Covariance Type: nonrobust

coef std err t P>|t| [0.025 0.975]
€ -1.0036 0.005 -196.455 0.000 -1.014 -0.994
car 4.0024 0.004 959.740 0.000 3.994 4.011

R = Country
of residence

C = Type of
car owned

T=
Exposure
to sun

Goal:
Find the effect of sun
exposure on the illness

R=¢g

A=¢g
C=R+A+¢&;
T=R+e¢g,
Y=T+10A + &
&1, .-, € independent normal(0,1)

Pearl (2014) Comment: Understanding Simpson’s Paradox, The American Statistician.
Simpson machine generator: http://dagitty.net/learn/simpson/
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0.612 0.6. 0.00000 (< 0.001 ***) v 0.612 0.00000 (< 0.001 ***)
2 radio 0.332 0.329 0.00000 (<0.001 ***) 200 2 radio 0332 0.329 0.00000 (<0.001 ***) 200
3 newspaper 0.052 0.047 0.00115 (< 0.01 **) 200 ) 8 newspaper_bin 0.106 0.064 0.00982 (<0.01 **) 200
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