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Chinh xac!

-/ Co mét mbi
{ lién hé v&i budc

Em d3a hoc dau nhiéu vé
phan tich hdi quy vay Miu?

[ &

%‘ chop chop
mat
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Ban da nhin chdm
cham vao cap déi do.

bung, ban da
thay téi nhin ho!

L/ Chi 1a... \ D6 Ia Iy do tai sao t& day ban!
Ho dang hoc cling Va khéng cé gao khéc trong
nhau ma. s0 liéu théng ké!

"
T

Té’é worc, to co
thé hoc v&i anh
Aynhuthé. /]

vé nhe

dang thyc hién phan tich (8
hoi quy ngay hém nay. /2
Diéu do6 khéng lam ban 4
vui sao?

. T¢ dang muédn
hoc day
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Ngay | Nhietde (C) [S6 luong gzt hang

Puwoc rdi, ching ta hoc 42nd (Mon.] 29 77
théi. Day la bang chi nhiét 43rd (Tusa:] 28 62
d6 va sé lwong tra da duoc 24th (Wed.) 34 93
déat hang trong 2 tuan. 25th (Thurs.) 31 84

26th (Fri.) 25 59

27th (Sat.) 29 64

28th (Sun.) 32 80

20th (Mon.) 31 75

30th (Tues.) 24 58

31st (Wed.) 33 o1

1st (Thurs.) 25 51

; X 9nd (Fri.) 31 73
T 3rd (Sat.) 26 65

4th (Sun.) 30 B4

"

V@ biéu dbé dir liéu

..treéc hét chung ta
bién diéu nay thanh 1
biéu d6 phan tan...

Xem céch cac ddu cham

e thang hang nhu thé nao?
caal i . Diéu do cho thay cac bién nay
ao - : c6 mbi tong quan véi nhau.
85 P Hé sé tu’orng quan, duoc goi
sol . la R, cho biet mure d6 twong
Sé luohg dat ?sq:é ) : W
L. . . _
] . . R = 0.9069
55|
50 TR W TN TN TN SN NN NN NN NN SN SO W . .
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 R nam trong khodng tir +1 dén
Nhiét da ¢ -1 va cang xa 0 thi mi twong

guan cang manh. * Té sé chi
cho cau cach tinh hé sé twong
guan trén sau.

... nhu nay Té biét

* Gia tri R dwong chi ra mdi quan hé thuan,
nghta l1a khi x tang thi y cling tang. Gia tri R &m
co nghia la khi gia tri x tang, gia tri y giam.
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O day, R Ién, cho thay
tra da thuc sw ban
chay hon vao nhirng
ngay nong hon

KE QUA TRUYEN TRANK

i’
] ] i
[ERLELE R

Vang, diéu dé co ly!

Nhwng nd khéng thyc sw
dang ngac nhién.

" R6 rang 1a nhigu
nguoi goi tra da hon
khi tr&i nong hon.

Bung, ban than thong tin
nay khéng hieu ich 1am.

Chéc chan rbil
Chung ta tham
chi con chwa bat
dau phan tich
hoi quy.

Y ban la cé nhiéu
hon u?

Nhé& nhirng gi toi da
ndi voi ban ngay hém
trede? Sir dung phan
tich hoi quy ...

Ban co6 thé dy doan sb
lwgng don hang tra da to
nhiét dd cao.

O‘, zé... nhwng
bang cach nao?

P i




Phworng trinh héi quy
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Vé co ban, muc
tiéu clia phan tich
héi quy 1a ...

Gitr 1ay! Hay dé toi
= |4y mét cay but chi.

... Gé co duoc phuong trinh
hdi quy...

DURBUBEBBHNRZBAS
Nhiét a6 (°C)

SL dat hang

|00

9% .
% .
& .

90- -
75t v g -
w.

& L.

60r . *

5—.
50L—‘—‘—4—¢—L—‘—*—'—‘—~—‘—-—-—-——l

.. dwdi dang
y=ax+bh.

SL dat hang
oo =
” Y=ax+ b

gHTIRIFETRS

PR T CRET ORI SN T Ve T [l T S e -

DU RBAZBNIBTNIRNBAX
Nhiét dé (.C)

chox ...

Néu ban nhap nhiét d6 )

Y=Qan+b

Cau co thé dy doan
sé co6 bao nhiéu don

){ng tra da (y)
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T biét! Phan tich

hoi quy dwdng nhw Nhw t& da néi trwde d6, vy 1a bién phu

khéng qua kho. thudc (hoac két qua) va x |1a bién déc
lap (hoac dw doan).

A

Bién doc lap Bién phu thudc

]

a la hé sé héi quy, cho chung ta biét 6 déc
cla dudng ching ta thwe hién

Hé sb b dwoc goi la
hang sé héi quy. Diéu
nay cho chung ta biet vi
tri dwong thang cat qu
trucy.

Vay lam cach nao dé lay duoc
phwong trinh hoi quy?

Tim phuong trinh chi la
mét phan clda cau chuyén

Cau ciling can hoc céach xac
minh tinh chinh xac cua
phwong trinh bang cach
thir nghiém trong mét sé

trwdng hop nhét dinh. Hay

xem xét toan bd qua trinh.

P i
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Quy trinh phan tich hdi quy chung

Pay la tbng quan vé
phan tich hoi quy.

Buoc 1 !
V& biéu do phan tan clia bién dc lap so voi bién phu thuée. Néucac | *
dau cham thang hang, cac bién cé thé twong quan v&i nhau. be e
- Z
>
Budc 2 Y
Y=ax+h
Tinh toan phwong trinh hdi quy. L
2
-
Buéc 3 -
Tinh hé s6 twong quan (R) va danh gia téng thé va cac gia dinh. s
47
2
-
Budc 4
Tién hanh phan tich phuong sai.
Chuén
> doan md
T } hinh héi
quy
Tinh khoang tin cay.
_a.
Y
Budc 6 p |
Thye hién mét dy doan! —
X
Thong tin khog
S 5 hoc'I'hénska 47
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Chung ta phai lam
tat ca cac buéc
nay w? u/

\

Dé phan tich ky
lwdng, thi dwong
nhién roi.

Cac budc 4 va 5 tham chi co
nghta la gi?

{ Ching ta s& xem xét
dieu dé sau.

S& dé dang hon @é giai thich:
bang moét vi dyu. Hay st dung
dir liéu ban hang tir Norns.

BUOC 1: VE BIEU DO PHAN TAN CUA BIEN BOC LAP SO VI BIEN PHU THUOC. NEU
CAC DAU CHAM THANG HANG, CAC BIEN CO THE TUONG QUAN VI NHAU.

phu thuéc.

TN

Moy | emigtag cy S kromg 63t hang SL d&t hang
22nd {Mon_| 20 77 100
23 [Tues,| 28 62 [-=1 o -
24th (Wed.) a a1 aol
25th [Thurs. ) 3 84 esk
28th [Fri.) a5 54
v h |Sat.] 28 L2 50 B *
32 80 i
© mmmy ol
24 58 &5 - .
A T n - =R A ~ 55 Ell Bok i .
bau tién, vé biéu do phan . 51 e | £
. £l . A a - 3 A 71
=0 1 1 1 1 L ] 1 1 1 1
tan cua bién déc lap va bién = T T T

st Nhigt 3

Chung ta da lam

diéu do roi.

Py e



W

Khi chung téi vé biéu d6 nhiét \g
d6 cia moi ngay so véi cac
don dat hang tra da, chung

dudng nhuw xép thang hang.

£
Va chiing ta da biét tir trudc |
rang gia tri clia R 1a 0,9069,

HOC THONG KE QUA TRUYEN TRAMH < < <

C6 vé nhu céc bién nay co twong
qguan véi nhau.

Nhigt & (°&)

= Ty

Nhin vao biéu @6 nay. Thay vi
phén bo thanh hang, cac cham
nam rai rac mét cach ngau nhién.

oo
Ban co thure s hoc 2=
duorc gi tir tat ca nhirng aof- c
dau cham do6 khéng? ol ..,
Tai sao khong chi tinh 75k Y
R? ! 7ok
&5 i .
eok . . .
:.:- L 1 'l 1 L] L L L 1 L 1 1 L 'l Hinh dang Cl:Ia dl:F
Z0 21 22 23 24 25 26 Z7 28 29 30 3| 32 33 34 35 ||éu la quan trongl [
Mhiét dé (°C) |
NI T 7 A -
™ ' # A |Luén ludn vé biéu dd
100 - Lo . trwdc dé hiéu vé hinh
as - . s L > T
ao b aol dang cua dir liéu.
85 - . B85 - .
S0 . it B y=0.2x+695 *
Fi-N - Fa=d o \ -
70k ol —_—
&5 - == -
eol . - sol . P
55 . ¥ . . 55 . . . .
=25 1 1 1 1 1 L 1 1 1 1 1 1 L 1 [=Te] 1 1 1 L 1 1 L L 1 1 L 1 1 1
20 N 2223242526 7282930 31 32 33 34 35 20 2 22 T3 24 25 26 27 28 29 30 3 3Z 33 34 35

Nhiét 85 =2

A\
Ban van c6 thé tim thay mot
phwong trinh hoi quy, nhwng nd
v6 nghia. Gia tri R thap xac nhan
diéu d6, nhuwng biéu do phan tan
cho phép ban tan mat chirng kién.

O, t& hiéu roi. Biéu
dé... la... quan trong

49
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BUOC 2: TINH TOAN PHUONG TRINH HOI QUY.

Bay gio, ching ta hay lap
mét phwong trinh hai quy!

Chung ta ha
;i timavab

C 7

Cuédi cling ciing
téi.

,,,,,,,,,,,,

loo

-5
Liad

gATRIITRS

e

0z

BAXIMWNNIZBAL

Nhigt dé (°C})

Hay vé mot duwong
thang theo mau tron
dir liéu tot nhat c6 the.

Cac mii tén nho 13

khodéng cach tir dudng
thang, dai dién cho cac
gia tri wée tinh clia méi
dau cham, |a cac gia tri
do dugoe thye té. Cac
khoang cach dugc goi
1& phan dw. Muc dich
la dé tim dwong co gia
tri nhé t6t nhét cho tat
ca cac phan du.

Day dwoc goi la hdi quy
binh phwrong nhé nhét
tuyén tinh

Chung ta binh
phwong cac phan dw
dé tim tdng cac binh
phwong, chung ta st
dung dé tim phwong

trinh hoi quy.

(téng cac tich ctia x va y).

&P Tinh S. (téng binh phuong ciia x),
S, (tbng binh phwong clia y) va S,

@ Tinh Se (téng binh phwong phan du).

@ LAy vi phan Se theo a va b, va dit né bang 0.

T& sé thém diéu
nay vao ghi chu
cta minh.
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/

nudt nude

Ta cé:
Toéng binh phwong cla x, S (X-x)?
Téng binh phuong ctay, Syy: (y-y)?
Téng tich cla x vay, Sxy: (x-x)(y-y)
Lwu y: Dau ngang trén mét bién (nhuwr x) 1a mét ky hiéu cé nghia la trung binh. Ching ta c6
thé goi bién nay la x-ngang.
Ngay W R
x y x-% y-§ (x-% (y-9) (x-%)(y-9)

22nd (Mon.) 29 77 -0.1 4.4 0.0 19.6 —0.6
23rd (Tues.) 28 62 1.1 -10.6 1.3 111.8 12.1
24th (Wed.) 34 93 49 204 236  417.3 99.2
25th (Thurs.) 31 84 1.9 114 3.4 130.6 21.2
26th (Fri.) 25 59 41 -13.6 17.2 184.2 56.2
27th (Sat.) 29 64 -0.1  -8.6 0.0 73.5 1.2
28th (Sun.) 32 80 2.9 7.4 8.2 55.2 21.2
29th (Mon.) 31 75 1.9 2.4 3.4 5.9 4.5
30th (Tues.) 24 58 -5.1 -146 284  212.3 74.9
31st (Wed.) a3 91 3.9 184 149  339.6 71.1
1st (Thurs.) 25 51 -41 -21.6 17.2  465.3 89.4
2nd (Fri.) 31 73 1.9 0.4 3.4 0.2 0.8
3rd (Sat.) 26 65 -31  -7.6 9.9 57.8 23.8
4th (Sun.) 30 84 09 114 0.7 130.6 9.8

408 1016 0 0 129.7  2203.4 484.9

Ling 29.1 72.6 l l l
Trung binh * l
% g See Sy Sy

* Mot sd s6 ligu trong churong nay duoc lam tron dé tien
cho viéc in an, nhuwng cac phép tinh dugc thirc hién
béng cach sir dung cac gia tri ddy da, khong lam tron
di liéu thé, trir khi co quy dinh khac.

T R oo Théog 12
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@ Tim tdng binh phwong phan du, Se.
« y la gia tri quan sat.
* y* la gia tri wore tinh da trén phwong trinh hdi quy cla ching ta.
= y-y" duoc goi la phan dw va dwoc viét 1a e.

Luu y: Déu mi trong Yy~ dworc goi triu mén 1a md, vi vay chung ta goi wéce lueng
tham s nay la y-mdi.

Nhiét do

86 lugng

Udc tinh

Téng binh phuong phan du con duoc goi la téng binh
phuwong dw. N6 duoc viét 1a Se hodc RSS

.

Ngay (C) dat hang ggtllﬁgrr:g Phan dv (e) Bin;?}g:zing
x y y=ax+b y-y (y—ﬁ)z
22nd (Mon.) 29 77 ax29+b 77 - (ax 29+ b) [77 = (a x 29 + b)]?
23rd (Tues.) 28 62 ax28+b 62-(ax28+b) [62-(ax28+b)
24th (Wed.) 34 93 ax34+b 93 -(ax34+b) [93-(ax34+Db)f
25th (Thurs.) 31 84 ax3l+b 84-(ax3l+b) [84-(ax3l+b)]
26th (Fri.) 25 59 ax25+b  B59-(ax25+b) [59-(ax 25+ b)
27th (Sat.) 29 64 ax29+b 64 - (@x29+b) [64-(ax29+b)]
28th (Sun.) 32 80 ax32+b 80-(ax32+b) [80-(ax32+b)
29th (Mon.) 31 75 ax3l+b 75-(ax3l+b) [75-(ax 31+ Db
30th (Tues.) 24 58 ax24+b 58-(ax24+b) [58-(ax24+b))
31st (Wed.) 33 91 ax33+b 91 -(@ax33+b) [91-(ax33+b)p
1st (Thurs,) 25 51 ax25+b 51 -(ax25+b) [51-(ax25+b)
2nd (Fri.) 31 73 ax3l+b 73-(ax31+b) [73-(ax31+b)]
3rd (Sat.) 26 65 ax26+b 65-(ax26+b) [65-(ax26+b)
4th (Sun.) 30 84 ax30+b 84-(ax30+b) [84-(ax30+b)
Téng 408 1016 408a + 14b 1016 - (408a + 14b) S, -
Trung binh 29.1 72.6 29.1a+b 72.6 - (29.1a + b) S,
=Xa+b = §-(%a+b) 14
v v
% g S, =[77-(ax29+b)] +--+[84—(ax30+b)[

P i
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Lay vi phan Se theo a va b, va dat né bang 0. Khi vi phan y = (ax + b)" theo x,
két qua la:

£=n(ax+b)""1xa_

‘;ie =2[77-(29a +b)|x(-29)+---+2[84—(30a+b)[x(-30)=0 @

ds,
db

=2[77-(29a+b)]x(-1)+--+2[84-(30a+b)|x(-1)=0 @

Sap xép lai 1 va 2 tir buoc trudc.
Sap xéep lai 1.

2[77-(29a +b)|x(-29)+--+2[ 84 -(30a + b) |x(-30) =0

[77-(29a +b)|x(-29)+:-+[84—(30a +b)|x(-80) =0  Chia 2 vé cho2
29((29a +b)-77|+:--+30[(30a+b)-84 |=0  nhan 2 vé cho -1
(29x29a+29xb—29x77)+---+(30><30a+30><b—30x84]=0 Nhéan ra
© (29°+--+30°)a+(29+:-+30)b—(29x77+--+30x84)=0 Tachavabra

Sép xép lai 2.

2[77-(29a +b)|x(-1)+---+2[ 84 -(30a +b)|x(-1) =0
[77-(29a+b)|x(-1)++[84—(30a+b)|x(-1)=0  Chia2vécho2
[(29a+b)-77]+-+[(30a +b)-84|=0  nhan2vé cho -1
(29+--+30)a+b+--+b—(77+---+84)=0  Tachavabra

14
(29+:-+30)a +14b—(77+--+84)=0
14b= (77 +--+84)—(29+---+30)a Trir 14b cho ca hai vé va nhan
' Vi 1.
77+--+84 29+---+30

b = a . 3 £ v > by
4] 14 14 Tach b @ ve trai cua phwong trinh.

® b=y-xa Céc thanh phén trong 4 Ia trung
binh ctia y va x.

ThEng tin Khoa hoo Théng k8
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@& Gan gia tri cia b tim duoc & 4 vao dong 3 (3 va 4 Ia két quatir Budc 4).

9
(G2 L ... 2) 774484 29+--430 7 x Gio day a la bién
© (29° +--+30%)a+(29+ +30)[ " o aJ (29x77++++30x84) =0 iU (XS
; oy (29+4-+30)(77+--+84) (29+.-+30)°
(29° +--+30° Ja+ - a—(29x77+--+30x84)=0
14 14
) 2y (29+--+30)" | (29+-430)(77+---+84) . E—
(297 4.+ +807) - Y : ~(29x77+--+30x84) =0 Kéthop biéu thic
2
. o (29+:-+30 29 +---+30)(77 +---+ 84
{(293+---+30‘*)-( +14+ ']j|a:(29x77+..,+30x84}—( - 1)‘{1 ° ) Chuyén vé
|Sép xép lai vé trai clia phuong trinh. |
29 +..-+30)"
(293+-..+302)—( £
14
i ...+30) ’ : . [29+---+30)"
=[292+...+302]_2x(29+ +30) ,(29+--+30) Chung ta cong va trir o) 9
14 14 A
+3
© i i 294430 (29+:-+30 Séhaﬂgwaicung
=(29% +-+30%)-2x(20+--+ 30)x +[ - Jxl dwcnhanvél—
= (29" +--+30)-2x(20+--+ 30)x %+ (¥)' x14 = F=oot 130
14
= (297 +++30%) -2 x(29 ++30)x X+ (%) ++ +(X)
S N

14

+[307-2x30x%+ (%)’

’-292 —2x29xx+(x) .‘

(29-x)" +.
5.

(30—x}

ISap xép lai vé phai clia phuong trinh. |

(29x77+...+30x84)—(29+'"+30}(77+“'+84]
14
= (2977 +--+30x84) - 29+ +3° 77+14 84,14
=(29%77+:-+30x84) - x><y><].4
=(20%77 +---+30x84) - XxJx14-Xx x14+Xxgx14 Chuing ta cong va trir Xxgx14.
= (29%77 + -+ 30x84) - 29+ *30 §x14—fxwxl4+ixgxl4
=(29%77+-+30x84)— (29+ -+380)g- E( +oo+84)+Xxgx14
=(20%77+---+30x84)—(29+--+80)g —(77 +---+ B4 )X+ Xx G+ -+ XxY
14
=(29-X)(77-g)+--+(30-%)(84-y)
=5,
Y
S5.a=5,
ng s i
® a-g "  Colapad vétraiclia phuong trinh.

P i
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@ Tinh toan phwong trinh hoi quy.

S
Tir 6 trong Budc 5, a = S—”“ Tir 5 trong Budc 4, b = § — Xa.

XX

Néu ching téi gan c4c gia tri ma chung ta da tinh toan & Budrc 1,

S 84.
a = XX :3-7
S 129.7

xy
-xa=72.6-29.1x3.7=-36.4

s
©o

b=y
thi phwong trinh hdi quy la

y=3.7x—-36.4.
Théat don gian!

Luu y: Cac gid trj hién thj dwoc 1am tron dé thuan tién cho viéc in &n, nhung két qua
(36.4) dugc tinh bang cach str dung cac gia tri day di, khéng lam tron.

WA w7 7 7S & ) 5 .
\5\ NN / Moi quan hé gitka phan duw véi hé s6 goc
"gg ™ ~1| ava hé sé giao nhau b luén la:
b
Téng cac tich cla x va y _ S,
Téng binh phwong cla x S,
b=y-xa

Diéu nay dung véi bat ky héi quy
tuyén tinh nao.

SHRHESKIIASIR?®

072U RB AL B B0 32333¢3r~\f
Nhiét dé (°C)

Chung ta lam duoc réi.\
Chung ta thye s da
lam dwoece roil
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S Hay nhé rang, nhiét
Miu,véy gia tri trung d6 trung binh 1a x va
binh cua nhiét dé va sb lwong don dat
dem g8t nang A da hang trung binh 1a y.
|& bao nhiéu? Bay gio' c6 mot
phép thuat nhd.

ad|
RS IRTRELES

L P J

02 RN %2E N D3I R
X Nhiét ds (.C)

Khéng can nhin, t&
co thé noi voi cau
rang phwong trinh hoi
quy di qua diém
(29,1, 72,6).

29.1°Cva
72.6 don dat
hang

g Y= ax+b
=ar+(Y-xa)
=A4Ax-2)+%

| D6 1a tir Buoc 4!
P

i
N
-~
0
t{l
<4
Qd|

Bay gi¢, néu
chung ta dat x la
gia tri trung binh
(x) ma ching ta
da tim thay trudc
day ...
TrmeeeceannaR i ER

I
X

khi x |a gia trj trung
binh, thi y cling vay!

Bién dich: Anh Tuidn
(Con tiép)

Xem diéu gi
sé xay ra?

P e



