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Topic Y4 Non-parametric tests & continuous rv (Pre-TT B) [77] MS

Wilcoxon test requires a symmetric

distribution not supported by the diagram Bl 1 Or equivalent
Ho:m=1.80,H,: m>1.80 Bl Needs “population median” if words
Use sign test M1
Number exceeding 1.8 =20 Al
Use B(30,0.5), P(>20) Or P(<10) Ml
0.0494 Al
Compare with 0.05 correctly M1 OR: 1.645 if N(15,7.5) , z=1.643, 1.816,
2.008
Conclude there is significant evidence that used; OR CR (X >20)
the median time exceeds 1.80 sec ALY 7 8 ftporz
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3.

. 14 2 4 . . = 4
@) I —xXde+| —adx Limits seen anywhere M1 For both integrals OR 1 - I —dx
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(i) EITHER: J' 2lde== Ml
03 3
<Y Al
Median must exceed 1 Al
OR: M1 Attempt to find median
m=\(4/3) Al MO for 1.5
>1 AG Al 3 Accept1.15..
14 , ° 4 .
(iii) I gx dx+ —2dx M1 Correct form for at least one integral
0 1 3x
[4x°/15] + [- 4/(3x)] Bl Both integrals correct without limits
1.6 Al 3 AEF
: > = 4 :
(iv) EWXH)= +J. 3—dx M1 For second integral
1 3x
: . |
Second integral = 5 Inx Al
- 1
This is not finite, (so variance not finite) Al 3 AEF
[12]
4.
(i) | GO)=P(Y =y)=P1/(1+1)<y) Ml
=P(V=1ly-1) Al
=1-F(l/y-1) Al Use of F
0 y<0,
_ Q.3
b |0 0=y 1 - Al 8y° obtained correctly
1 y>1/2. Bl Correct range. Condone omission of y< 0
2
g(y) - 24y 0< y < 1/2, Ml For G'(y)
0 otherwise. Al 7 Correct answer with range V
[24y** dy with limits Ml . ) )
=12 Al 2 With attempt at integration
9
5.
(1) Hop='2Hyip>" Bl For both. Allow any sensible hypotheses.
Find signs of differences M1 -ttt or VV
Obtain 7+, 3- Al or vv
Attempt P(X = 7) or P(X < 3) MIft Attempt to find CR. M1 (not ft)
0.1719 Alft | Allow 0.172 (0.0547 from 8+) X=9orX<1Al (not f)
“0.1719” > 0.05, so do not reject Hy M1 Ft candidate’s p. “7” (or “3”) not in CR, so d.n.r. Hy ft
Insuff. evidence that type P is better. Al In context, not over-assertive. Cwo. NOT “suff evidence that there is no
difference between the bows.”
[71
(ii) Magnitude of differences taken into account. Bl Uses more information. More powerful.
[1]
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i) G:8 3 11 6 9 10 Bl Allow 1 set.
B:75 4 21
R,=19 {5(6+5+1)-19=41} WwW=19 B1.B1 | follow through incorrect ranks for these
marks.
Hy: two samples come from identical pops If in words, must say popn.
H;.samples do not come from identical pops B1 or mg= mp and mg> mg
“19” > 17, do not reject Ho. M1
insufficient evidence, at 1% level. that p.s. girls
are taller than p.s. boys. Al cwo. Contextualised, not over-assertive.
[6]
(ii) N(351, 1170) B1.B1
W +05-351 5 M1 allow M1 if wrong or no cc. Must be —ve z. Allow =.
—_—<2
1170 Bl 2.326 seen
W<270.9 Al Allow 271 for this mark, but not from 271.4
w=270 Al allows
[6]
7.
(i1) (Ho:f(x) fits data, Hy:f(x) does not fit data)
E-values: 10 15 20 25 30 B2 B1 for 2 correct E-values, B2 for all correct
=36/10 + 9/15 + 4/20 + 25/25 + 36/30 M1 M1 for 2 correct * values ft
=6.6 Al CAO
Compare with 7.779 and do not reject Hy
There is insufficient evidence (at the 10%SL) B1 M1 | Bl for 7.779 Allow M1 for consistent conclusion from wrong CV.
that f(x) does not fit the data Alft | Dep 7.779 used. Allow f(x) fits data NOT Data fits f(x)
7
3 2
© o, :Iz 1 ydy=1/4= [l y2:| =1/4= 05 =2 oe for LQ M1 For 1 correct integral with limits
o4 8" o, Al For correct equation
0=\, Al For O or O3 atiow 141141
IQR =22 Al | ForIQR allow 2.83
[4]
8.
® pdfof R=% soi Bl | Method based on int. by subn.
1¥ B1 as main scheme.
10 1
[ —dr=1M1*
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& 8zr *Ml NOT 8ar alone
I wor 1 dd _ 1 Ml
o 80x ’ A
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pdf= - Bl
40\/7m
attempt int to obtain cdf. M1
a
Al
207
final B1 for range as main scheme.
: B1
Cdfof R=% allow%
[Fa(a) =] P(4 < a) =P(4nR* < a) Ml
P(R < \[a/4n]) = Fx(N[a/47]) M1 | allow MOMI for eg mr* rearranged and
substituted correctly.
5;% (SC Bl if obtained without M marks) Al
— 1 T
== MI1A1 | M1 for diffn.
0<a<400n B1
8]
(i1) Poox M1 | Sub 2007 in their cdf. 41r2=200T1
20§x
r=4/50
V50
prob=—— M1
10
0.707 A1
L
0.707 or £ Al




