ALevelMathsRevision.com
Least Squares Regression Line

Q1, (OCR 4767, Jan 2007, Q1i-iii)

(i)
r=112.8, v =06 B1 fortrand v used (SOI)
p= SVt _4052 —3x56475 66.8 _ 167 M1 for attempt at gradient
Swv 220-3/5 0.4 (b)
2/5-0. 2. i A1 for 167 CAO
OR b=4ﬂ5;j5lﬂﬁﬂ:1 Szlsssﬁ:_lﬁ? or
2.2075-06 ' M1 for equation of line
hence least squares regression line is: Al ET
t—t = biv-v)
= t-112.8 = 167(v-0.6)
= t=167v+ 126
(ii)
(A) Faor 0.5 litres, predicted time = M1 for at least one
= 167 x 0.5 + 12.6 = 96.1 seconds prediction attempted
(B) For 1.5 litres, predicted time = A1 for both answers (FT
= 167 x1.5+ 12.6 = 263.1 seconds their equation if 5>0) {
NB for reading predictions off
; . - the graph only award A1 if
Any valid re':levant comment relating to each prediction aceurate to nearest whole
such as eq: aumber
‘'First prediction is fairly reliable as it is interpolation
and the data is a good fit’ E1 (first prediction)
‘Second prediction is less certain as it is an E1 (second prediction)
extrapolation’
(iii) | The v-coefficient is the number of additional seconds | E1 for indication of rate wrt
required for each extra litre of water v
E1 dep for specifying ito
units




ALevelMathsRevision.com
Q2, (Jan 2008, Q1i-iii)

(i) x is independent, y is dependent B1
since the values of x are chosen by the student E1 dep
but the values of y are dependent on x E1 dep

(ii) | x=25, y=80.63

Sxy _ 2530.3-30x967.6/12 _ 111.3 _

— y—80.63 =7.42(x — 2.5)
— y=T7.42x + 62.08

b=
Sxx 90 -307 /12 15
ORb = 2530.3/12-2.50 ><18[]_63 _ 9.275 _
90/12-2.50" 1.25
Hence least squares regression line is:
y-y =blx-Xx)

B1 for xand y used
(SOl)

M1 for attempt at gradient

(b)
A1 for 7.42 cao

M1 for equation of line

A1 FT (b>0) for complete
equation

(iii) |(A) For x = 1.2, predicted growth
=742x1.2+62.08=71.0

(B) For x = 4.3, predicted growth
=7.42x43 +62.08=94.0

such as :
Comment re interpolation/extrapolation

beyond the existing data.

Valid relevant comments relating to the predictions

Comment relating to the fact that x = 4.3 is only just

Comment relating to size of residuals near each
predicted value (need not use word ‘residual’)

M1 for at least one
prediction attempted.
A1 for both answers
(FT their equation if b=0)

E1 (first comment)

E1 (second comment)
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Q3, (OCR 4732, Jan 2005, Q9)

(i) x is independent, y is dependent B1
since the values of x are chosen by the student E1 dep
but the values of y are dependent on x E1 dep 3
(ii) | x=25, y=80.63 B1 for xand y used
b= Sxy _ 2530.3-30x967.6/12 _ 111.3 =7 42 (SOI)
— 2 )
Shex 20 -307/12 15 M1 for attempt at gradient
_ (b)
ORb = 2530.3/12 2_5[]><18[]_63 _ 9275 =7 47 A1 for 7.42 cao
90/12-2.50" 1.25
Hence least squares regression line is: M1 for equation of line
y-y =blx-x)
— y—80.63 =7.42(x — 2.5) A1 FT (b>0) for complete
= y=7.42x + 62.08 equation 5
(iii) |(A) For x = 1.2, predicted growth M1 for at least one
=742%x12+6208=71.0 prediction attempted.
(B) For x = 4.3, predicted growth A1 for both answers
=742x43+62.08=94.0 (FT their equation if b>0)
Valid relevant comments relating to the predictions
such as :
Comment re interpolation/extrapolation E1 (first comment) 4
Comment relating to the fact that x = 4.3 is only just
beyond the existing data. E1 (second comment)
Comment relating to size of residuals near each
predicted value (need not use word ‘residual’)
Q4, (OCR 4732, Jan 2009, Q2)
(i)(a) 8736.9 2022453 correct sub in any correct formula for b
s or 1658.24 Ml 236.8921
2 210.1249
7300 — 292 1470.86
_________ T CIEAY AL 2 Dmestsee 127, 5 1127, alone MIAL
(b) | y="5,=1.13(x-"/;) M1 ora=""%;-1.13 x %,
y=11lx+25(or24)ory=1.13x+243 | Al 2 | 2 sfssuff.
................................................................. exacty = 1127399, + 250934, ) oo
(i)(a) | (1.1(.)x30+2.5(.))=35.5t0365 | BIf L
L) L(L1C) x100+2.5() = 112410 115.6 | Bl 1 | e
(iii) (a) Reliable Bl Both reliable: Bl (a) more reliable than (b) Bl
because (a) within data
(b) Unreliable because extrapolated Bl 2 or (b) outside data Bl

Ignore extras
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Q5, (OCR 4767, Jan 2013, Q1)

(i)
2.5
L 4
;E; 2 ¥ Gl G 1 For axes suitably labelled with some indication Allow x & y
T is + of linear scale provided. Allow axes
E ' reversed.
E 1 1 ¢ G2,1,0 | G2 for points plotted correctly. G1 1f 4 points
= 05 ¢ plotted correctly. GO if two or more incorrectly
= o plotted/omitted points.
0
] 20 £Q) 50 80 100 Special Case SC1 for points visibly correct on axes
where no indication of scale has been provided.
Thickness
131
(ii) Thickness 1s the independent variable since the values of Allow explanations referring to thickness being
“Thickness’ are not subject to random variation, but are El “controlled” by the manufacturer. Allow equivalent
determined by the manufacturer, interpretations.
[l
(iii) t=60, h =1.548 Bl For f and h used. SOI
(e.g. can be implied by &= 0.0206)
_ S, _5468-(300x7.74/5) _ 824 _ MI* . leulati i 2 for k
S 22000 -300° /5 4000 or attempt at caleulating gradient (&) for /i on ¢
______________ 0.0206 | Al | For0.0206 cao ]
OR b= 546.8/5- Fﬁﬂx 1 ?48} _ 1648 _
22000/ 3 - 607 800
0.0206

hence least squares regression line 1s;
h—h = blt-t)
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Q6, (OCR 4767, Jun 2015, Q1i,ii,iv,v)

(i)

70
G0 * Gl* | Both axes labeled (allow r and Allow axes interchanged
® v) with indication of scale Condone x for 1
50
E * Gldep* | for values of time (evenly spaced)
g 0 BOD if (0,0) not clearly visible
s 30 *
E ) G ldep* | for values of average growth visually correct
g 20 - * BOD if (0.0) not clearly
& visible. SC1 for points having the
; 10 * correct distribution and
= . BOD if confusion arises from | GO* awarded.
+ 0 . ) points plotted for part (v).
0 l - . Line through origin
Time (days) should appear but this is
rewarded in part (v)
[3]
(ii)
=15 y=32 Bl For t and y seen or implied Seen either in calculating
by final ) b or in forming the
¥ AL answer. equation of the line.
S, 490-(224x10.5/7) 154 )
b ZT—: 23751052 /7 = = =22 M1 | For attempt at gradient (&) Correct structure needed.
S ST See additional notes. FT
OR b= 49&;?—(32}(1:5} :E:gg their ¢ and v for M1
hence least squares regression line 1s:
y— ¥ = bt —t) M1 | For equation of line With their 5> 0, { and y
= y-32=22(t-1.5)
= y=22t-1 Al CAO AQ fory=22x-1

3]
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(iv) (22 x35)—-1=109 Bl Estimate calculated using FT their equation
equation
Likely to be unreliable as extrapolation (oe) Bl
2]
™ a=—20 _21538...=21.5(3s.f) K
22.75
Equation 1s y = 21.5¢ Al Allow y=21.54¢ CAO Allow y=(280/13)¢
Line plotted on diagram Al For line correctly plotted CAO | Through (0,0) and
AQ 1if axes not scaled or between (3, 64) and (3,65)
a#21.5t03sf
[4]

Q7, (OCR 4732, Jun 2016, Q2ii)

i |a |'Increased and 'Increased' and 'Increased' and NOT:
‘Increased' and
Pcsil_‘ive gmdianl_‘ or pcsi“v& meﬂ 'Df n values of z shown as follows: T'l.lr-EI"JB of ?.EH increasas as n :"u'r-EIJLIE of zincr as n iﬂCl'
or 'Output goes up by 0.6 each month’ B1 | atleaslE values ereases zIner as no. of mihs inet
) of 1st and last values
[1] of 15t or 2nd or 3rd or 41h and Sth or10th or
Both needed 11th or 12th
ie176or182or 188 or 194 ang 22 .4 or 23
or 23 6or 242
i b | 7=65 or I8 oe seen B1
= D.EKIE.EI + 1? alﬂna, Eg not 'i'12 M1 or [ﬂ.ﬁ‘1+1?+ﬂ_ﬁx2+1?+ - .0.55‘12"'1?]?12 o Long method, all correct terms seen and +12 M1
or17 =z - 0.6x'6.5' oe or '250.8'+12 M1
ft their '6.5' only if comes from ....#+12 | NB ans 20.9 may not score the B1
=209 A1 | cao
[3]
i | c | Total output =“20.9" x 12 M1 | or 0.6x1+17+0.6x2+17+ . . .0.6%x12+17 ce | Long method, all correct terms seen
or eqg E+ﬂ+...+12—-I oe
251 (3 sf) A1f | ft thei > bs > Not ISW,
2] eir (ii)(b) eg 25100 scores AQ, even if 251 seen
10




