Non-parametric tests EXTRA [56] MARKSCHEME

1.
5(i) | Assumes salaries symmetrically B1 In context
distributed
Ho: m(edian) = 19.5, Hy: m(edian)# 19.5 B1 For both ; not i ; accept words
P = 867 (or 408)
Using normal approximation M1
M= "Yax50%51 (= 637.5) A1
o? = 50x51x101/24 (=10731.25) A1
z=(a- 637.5)/\/1 0731.25 M1 a=866.5, 867, 867.5 ( or 408.5,
Use a=866.5 A1 408,
=2.211,0r 2.215 or 2.220 (- from 408) | A1 407.5)
Compare their z with 1.96 and reject Hy | M1
There is sufficient evidence at the 5% SL Or p-value rounding to 0.026 or
that the median salary differs from £19 A1 ft 0.027
500 10 Compare with 0.05 or equivalent
oo 8 e e ftz _Orfind critical region |
(ii) | Use sign test when salary distribution is | B1 1
skewed
(11)
2.
(1) | Ho: my =0, H;: my >0, (wWhere d = high — low) Bl Or H,:mz=m; , etc. Medians
D: 4361 127141611 -9 10 M1
Rank -324 1 9 51011 8 -6 7 Al Ranking top down, -9,-10,8, ..M1A0
P=57,0=9 Bl T=15 B0
T=9 [SR last 3 marks: z=-2;09 B1
Cv=13 Bl <-1.96 etc M1A1]
9 <CV so reject H, M1 Or equivalent
There is sufficient evidence at the 5% significance
level to support the botanist’s belief Alft 7 |ftT
(i1) | The rank sum test is for independent samples, the Accept data paired
H and L values are correlated Bl 1
[8]
3.
F(9) =0.0214, F(10)=0.0494 M1 use of tables, even if 1 tail. Allow even if incorrect eg look for
0.0025.
F(20)=0.9786, F(19)=0.9506 M1 look for 2.5% at both ends Can be implied by attempt at
k>21.May be by symmetry.
N(15.7.5) MIM1A1A0 max.
k<9 Al
k=21 Al
[4]
4.
@) 1+2+...+11 M1 MO if followed by incorrect work.
=66 Al
2]
(i) ) (132,264) Bl
(W= 0.5+ "132") Ml Allow wrong, or no, cc. Allow reversed if consistent
 Jaar OR 132(-0.5)%zxV264 M1
7=2.576 or 2.58 Bl
(89.6,[173.4]) Al
<— MI1* | May be earned later. < lower limit M1
2.576 Bl | Allow2.58 <89 Al
Solve inequality *M1 | or equation if final answer uses < or < Allow if lower limit only considered.
<89.6 (66<)W<89 Al Integer needed.
6]




@ Hy.my=m, Hy.my>m Bl Allow equiv hyps using differences. NOT: marks ..... NOT papers.......
If in words, needs ‘population’ NOT: mean
P I I T R I 1 I S MI1.A1 | 1* Al is for correct differences.
95123 |8|13|7]|10]15]|2
638 [2(5]9 (4|7 (101
T°=39.T=16.T=16 Al 2 Al is for correct T from correct ranks.
CV =10 Bl
TS > CV, do not reject Hy M1 ft TS, CV
Insufficient evidence that the calculator Al ft TS NOT: difference, unless clearly 2-tail
paper was easier. oe Contextualised, not over-assertive.
[71
(ii) Differences symmetrical Bl
[1]
6.
@) Distribution of heights may not be normal/is unknown Bl Allow “No assumption required”, but nothing else
[1] Not “groups independent” unless something else as well
(i) Ho: my=mp Hy: my#mp Bl Medians. Allow words in context. Not # unless “median” stated
Ranks:
A:4,8,10,11, 14, 15, 16, 18, 20, 21, 22 B1
B:1,2,3,5,6,7,9,12,13,17, 19
m=n=11,R,=159 or 94 Bl
Use normal approximation with mean 126.5 [=253/2] Ml allow %x 1Ix(11+11+1)
Variance 231.92 [=2783/12] Bl allow Lx11x11x(11+11+1)
(@)  P(<94) = D((94.5 — 126.5)N(231.92)) M1 Standardising. Allow no/incorrect cc.
or P(>159)=0.0178 Al Value
e S0025andreject Ho 1 ML RIS ]
B) z=(94.5-126.5)N(231.92) =-2.101 MI1A1l | Standardising ; value
<—1.96 so reject Hy M1 ft TS
There is evidence that salinity affects growth Al Or equivalent in context. ft TS.
9]
7.
3(i) | Number of different rankings "'Cs M1 Number of selections of 5
from 11
=462 A1
For R=17: 1+2+3+4+5=15
1+2+3+4+6=16
1+2+3+5+6=17
1+2+3+4+7=17 B2 B1 for 2 or 3 correct
| P(Rs17)=4/462=2/231 AG . ________|Al__8 | . .
(i) [W=17 M1
< = _2
PW=17)= %
= 400 O, .
Smallest SL = 33} % Alft 2 | Allow;; ft-%;, but must
(7) | be exact




