CHU PE 4. MO HINH HOI QUY DON BIEN

1. TiM PUONG THANG HOI QUY
1.1. DUNG CONG THUC
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BAI 4.1 (Cau 5 - D& 1 CKI 20-21). Céc phuong phap hoi quy da dude sit dung dé phan tich dit lieu
tit mot nghién cttu diéu tra mdi quan he gitta nhiet do bé mit duong (z) va do lan mat duong (y). S6
lieu duge tém tat nhu sau

n = 20; zn:yi = 12.75; Xn:yf = 8.86; zn::c = 1478;
=1 i=1 i=1
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ri = 143215.8; Y x;y; = 1083.67
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a) Tim phuong trinh hdi quy tuyén tinh don y theo 2. Giai thich ¥ nghia ctia §; nhan dugc.
b) Hay tien doan lugng do lin mat duong sé quan trac duge khi nhi¢t do bé mit duong 1a 857

# LOI GIAL

a) Tim phuong trinh hdi quy tuyén tinh don y theo 2. Giai thich ¥ nghia ctia §; nhan dugc.
Ta c6 n = 20 va
i) (D00 v 1478 - 12.75
& S,y = S0, agys — o= 8 im0 g5 67 = 41445,
n

n 32 2
& S, = Y g2~ Qim B jya0y5 14T
n

= 33991.6.
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- S, 141.445

- — ~ 0.0042.
= =5 = 335016
8-—1i — 1 s —739
x-ni:lxz—% = 73.
= ——1i 97— 06375
T= s gy 12T =0

= (o = — A7 = 0.6375 — 0.0042 - 73.9 ~ 0.3271.

= 9 = By + frx = 0.3271 + 0.0042z.

Vay g = 0.3271 + 0.0042z.

Giai thich y nghia cia Bl nhan dugc.

Vi Bl ~ 0.0042 > 0 nén khi nhiét do bé mat dudng tang 1 don vi thi do lin mat dudng sé tang
gan 0.0042 don vi.

b) Hay tien doan lugng do lin mat duong sé quan trac duge khi nhiét do bé mit duong 1a 857
Khi nhiét do bé mat duong 1a 85 = x5 = 85

= 7o = 0.3271 + 0.0042 - 85 = 0.6841.
Vay nhiét do bé mit duong 1a 85 thi do lin mat dudng sé 1a khoang 0.6841 don vi.

O

BAI 4.2 (Cau 6 - Dé 3 CKII 19-20). Benh tiéu dudng va béo phi la nhing vin dé stc khde nghiem
trong 6 Hoa Ky va phan 16n cac nuée phat trién. Do lugng mé co thé ctia mot ngudi 1a mot cach dé
theo doi tién do kiém soat can ning, nhung do chinh xac né phai st dung dén thiét bi X-quang dit
tién hodic nhiing co thé xuéng mot hd boi. Thay vao d6, chi sé khdi co thé (BMI) thusng duge st dung
lam dai dién cho md co thé vi n6 dé do: BMI = khdi lugng (kg)/(chiéu cao (m))? = 703 khdi lugng
(Ib)/(chiéu cao (in))?. Trong mot nghién citu ctia 250 ngudi dan ong tai Dai hoc Bingham Young, ca
BMI (X) vd md co the (V) duge do ludng. Cac nha nghién citu da tim thay cac thong ke tom tat sau:

zn: ;= 6322.28; zn:a;f = 162674.18; zn: yi = 4757.90;

i=1 i=1 i=1
D yP =107679.27; Y agy; = 12547110
i=1 i=1
a) Viét phuong trinh hoi quy biéu dién moi lien he ctia Y theo X ¢6 dang nhu sau: Y = 6o+ /i X va
néu ¥ nghia ctia hé s 3;.
b) St dung duong thang hdi quy, hay tien doan lugng mé co thé clia mot ngusi dan ong sé duge quan
trac néu c6 chi s6 BMI 1a 307
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BAI 4.3 (Cau 6 - Dé 2 HKI 19-20). Mot bai béo trong Nghién ctu Be tong “Dic tinh bé mit gan be
tong: Tinh tham noi tai” (1989, Tap 41) trinh bay dit lieu vé cuong do nén x va do tham noi tai y clia
cac hén hop bé tong va phuong phap xt 1y khac nhau. Sé lieu duge tém tat nhu sau:

n = 14; Zn:yi = 572; zn:yf = 23530; zn:x = 43;
=1 =1 =1

Zn:xf = 157.42; Zn:xiyi = 1697.80
i=1 i=1

a) Tinh nhitng wéc lugng binh phuong téi thicu cho hé s6 goc va tung do goc. Vé do thi clia dudng
thang hoi quy.

b) St dung dudng thang hoi quy, hay tién doan lugng do tham noi sé quan tric duge khi cuong do
nén la xr = 4.37

1.2. DUNG MAY TiNH CAM TAY

Néu muén ude luong duong thing hdi quy tit dit lieu c6 dang bang nhu sau

x‘?? 50 71 72 81 94 96 99 67
y‘82 66 78 34 47 85 99 99 68

Khi d6, ta tién hanh thao tac trén may tinh cam tay nhu sau
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trong do

@ He s6 chan (tung do goc): Bo = A(=a) = 12.06232

& He s6 goc: B = B(=b) = 0.77714
= §j = 12.06232 + 0.77714z.

2. DU DPOAN GIA TRI QUAN TRAC MO

Bai toan: Cho trudc gia tri x = xg, tinh gp.
Thay gia tri © = xy dé bai cho vao bicu thic vita tim dude & trén

Yo = Bo + P
ta tinh dugce gia tri g tuong tng.

3. Y NGHIA HE $6 HOI Quy

& 5, : Khi cac yéu t6 bi loai khéi mo hinh (2 = 0), thi trung binh ctia Y 1a f,.

& 5, : khi z thay déi 1 don vi (clia z), cac yéu t6 khac khong ddi thi Y thay déi 3y don vi (cia y).

Thong thuong sé héi vé ¥ nghia he s6 goc 5
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BAI 4.4 (Cau 5 - Dé 1 HKI 22-23). Mot ngudi st dung mot soi day thun (hosic mot 1o xo) ¢6 do dan
hoi cao dé lam mot cai can don gian. Anh ta treo cac vat niang lén day va ghi lai chiéu dai soi day cho
modi lan can. Dudi day 1a dit lieu ctia mot s6 1an can

Khéi lugng g (x) ‘50 100 150 200 250 300 350 400
Chiéu dai mm (y)‘37 48 60 71 80 90 102 109

a) Tim phuong trinh hdi quy tuyén tinh y theo . Giai thich § nghia ctia 4; nhan dugc.

b) Ban dy doan chiéu dai s¢i day 1a bao nhieu néu mot vat ¢ trong lugng 375 g duge treo len?

# LOI GIAL

Gia st X, Y théa man mo hinh hoi quy tuyén tinh don bién.

a) Tim phuong trinh hoi quy tuyén tinh y theo z.
Tu bang dit lieu, ding may cam tay, ta udc luong dudc: By ~ 27.8571; B ~ 0.2079.
Phuong trinh hoi quy tuyén tinh don y theo z 1a § = BO + Blm = 27.8571 + 0.2079x.
% Giai thich ¥ nghia cta 81 nhan duge:
Vi Bl = 0.2079 > 0 nén khi khéi lugng lén 1 g thi chiéu dai ctia s¢i day tang 0.2079 mm.
b) Ban dy doan chiéu dai s¢i day 1a bao nhieu néu mot vat ¢ trong lugng 375 g duge treo len?
Néu vat c6 trong luong 375 g = x9 = 375

= o = 27.8571 4+ 0.2079 - 375 = 105.8196.

Vay néu mot vat c6 trong lugng 375 g dude treo lén thi chicéu dai ctia soi day gan bang 105.8196
mm.

4

BAI 4.5 (Cau 5 - Dé 2 HKI 22-23). Mot thi nghiem da duge thuc hien dé nghién citu sy thay déi do
hoa tan ctia héa chat Y trong nude. Khoi lugng hoa tan (tinh bang kg) trong 1 1it nude & cac nhiet do
nuée khac nhau duge cho trong bang dudi day

Nhiet do °C (x) |15 20 25 30 35 50 70
Khoi lugng clia ¥ (y) | 21 2.6 2.9 33 40 51 7.0

a) Tim phuong trinh hoi quy tuyén tinh y theo z. Giai thich ¥ nghia ctia Bl nhan dugc.

b) Ban dy doan khdi lugng hoa tan 1a bao nhiéu néu nhiet do nuée la 42°C?
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BAI 4.6 (Céau 4 - D& 1 CKII 21-22). Dt liéu bén dudi mo ta vé trong lugng clia cac diéu thubce 14 =
(g) dugc sdn xuat tir cdc nha méay khac nhau va ham lugng nicotin y (mg) trong méi diéu thude:

v| 158 [ 149 | 90 | 45 | 150 | 170 | 86 | 120 | 41 | 160
y | 0.957 [ 0.886 | 0.852 | 0.911 | 0.889 | 0.919 | 0.969 | 1.118 | 0.946 | 1.094

a) Tim phuong trinh hdi quy tuyén tinh don y theo z. Gidi thich ¥ nghia ctia 8, nhan dugc.

b) Dy doan ham lugng nicotin ctia mot diéu thudce ¢ trong lugng 11 g.

BAI 4.7 (Cau 1 - D& 1 CKI 21-22). Trong ciu tao ciia mot loai day thimg, ngudi ta quan tam dén
ham lugng nylon X (Dv: %) ¢6 anh huéng nhu thé nao dén Iyc cang Y (Dv: psi) (1a luc kéo t6i da trudce
khi sgi day bi diit). S6 lieu bén dudi cho két qua do ciia 10 s¢i day v6i ham lugng nylon khac nhau

Ham lugng nylon X | 7 | 12 | 17 | 22 | 32 | 42 | 47 | 52 | 52 | 62
Luc cang Y 169 | 249 | 289 | 329 | 349 | 404 | 459 | 519 | 529 | 539

(Lam tron cac dap dn dén 4 chit s6 sau dau cham thdp phan)
a) Tim phuong trinh dudng thang hoi quy ude lugng § = Bo + Bz (Bo : he s6 chan hay he s6 tu do;
By : he sb goc).
b) Tinh he s6 tugng quan rxy gita X va Y.

c) Néu mot sgi day c6 ham lugng nylon bang 45% thi gia tri du bao cho luc ciang clia sgi day bang
bao nhiéu?

Mot s6 cau tuong tu
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@ Cau 4 - Dé 1 CKII 20-21: Mot nghién citu vé khéi luong dudng bi bién doi...
@ Cau 4 - Deé 2 CKII 20-21: Khéi lugng ctia mot hgp chat héa hoc (y)...
@ Cau 5 - Dé 2 CKI 20-21: Diém thi gita ky (x) va cudi ky (y) ctia mot 16p...

@ Cau 4 - Dé 2 CKII 19-20: Bang s6 licu sau cung cap thong tin vé chiéu cao va s6 nhanh cia 10
cay vung...
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