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Ge n e ra l Ma rk in g Gu id a n ce  
 
To t a l m a rks  
The  to ta l num ber of m arks for the  pape r is  50. 
 
Ma rk  t yp e s  
The  Edexce l Sta tistics m ark schem es use  the  fo llowing types of m arks: 

• M Me t h od  m arks, 
 awarded  for ‘knowing a  m e thod  and  a ttem pting to  apply it’, 
 un le ss o the rwise  ind ica ted . 

• A Accu ra cy m arks can  on ly be  awarded  if the  re levant m e thod  (M) m arks 
 have  been  earned . 

• B Un con d it ion a l a ccu ra cy m arks a re  independen t of M m arks 
• E Exp la n a t ion  m arks 

 
NOTE: Marks shou ld  not be  subdivided. 
 
Ab b re via t ion s  
These  a re  som e  of the  m arking abbrevia tions tha t will appear in  the  m ark schem es. 

• ft fo llow th rough 
• PI possib ly im plied  
• cao correct answer on ly  
• cso correct solu tion  on ly 

 (There  m ust be  no e rrors in  th is part of the  question) 
• awrt answers which  round to 
• awfw answers which  fa ll with in  (a  given  range ) 
• SC specia l case  
• nm s no m e thod  shown 
• oe  or equ iva len t 
• dep  dependen t (on  a  given  m ark or ob jective ) 
• dp decim al p laces 
• sf sign ifican t figures 
•  The  answer is  p rin ted  on  the  pape r 
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Fu r t h e r  n o t e s  
• All candida tes m ust rece ive  the  sam e  trea tm ent.  Exam ine rs m ust m ark the  first 

candida te  in  exactly the  sam e  way as they m ark the  last. 
• Mark schem es shou ld  be  applied  p os it ive ly. Candida te s m ust be  rewarded  for what they 

have  shown they can  do ra the r than  pena lised  for om issions. 
• Exam iners shou ld  m ark accord ing to  the  m ark schem e  not accord ing to  the ir pe rception  

of where  the  grade  boundarie s m ay lie . 
• There  is  n o  ce ilin g on  achievem ent. All m arks on  the  m ark schem e  shou ld  be  used  

appropria te ly. 
• All the  m arks on  the  m ark schem e  a re  designed  to  be  awarded . Exam ine rs shou ld  a lways 

award  fu ll m arks if dese rved , i.e . if the  answer m atches the  m ark schem e .  Exam ine rs 
shou ld  a lso  be  prepared  to  award  ze ro  m arks if the  candida te ’s re sponse  is  not worthy of 
cred it according to  the  m ark schem e . 

• Where  som e judgem ent is  requ ired , m ark schem es will p rovide  the  princip le s by which  
m arks will be  awarded  and  exem plifica tion  m ay be  lim ited . 

• When exam ine rs a re  in  doubt regard ing the  applica tion  of the  m ark schem e  to  a  
candida te ’s re sponse , the  team  leade r m ust be  consu lted . 

• All A m arks are  ‘correct answer on ly’ (cao), un less shown, for exam ple , as A1ft to  ind ica te  
tha t p revious wrong working is to  be  fo llowed th rough . 

• All M m arks a re  ‘possib ly im plied’ (PI) un less specifica lly sta ted  othe rwise  in  the  ‘Notes’ 
colum n. 

• Afte r a  m isre a d , the  subsequen t A m arks affected a re  trea ted  as A1ft, bu t m an ife stly 
absurd  answers shou ld  neve r be  awarded  A m arks. 

• Crosse d  ou t  work shou ld  be  m arked  UNLESS the  candida te  has rep laced  it with  an  
a lte rna tive  re sponse . 

• If t w o  so lu t ion s  a re  given , each  should  be  m arked , and  the  resu ltan t m ark shou ld  be  the  
m ean  of the  two m arks, rounded  down to  the  nearest in tege r if needed . 
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Question Scheme Marks AO Notes 

1 H0: The ratio 5:3:2 is suitable for the colours of Great Mormon 
butterflies 
 
H1: The ratio 5:3:2 is not suitable for the colours of Great Mormon 
butterflies 

B1 1.3 Both oe 
Must be in context 

 

Colour Observed Probability Expected (𝑶𝑶 − 𝑬𝑬)𝟐𝟐

𝑬𝑬
 

Black/Blue 82 0.5 66 3.8788 
Black/Red 19 0.3 39.6 10.7162 
Pale White 31 0.2 26.4 0.8015 
Total 132 1 132 15.4 

 

B1 1.3 Correct probabilities 
0.5, 0.3 and 0.2 

 M1 1.3 

Attempt to multiply 
probabilities by 132 
May be implied by one 
correct expected 
frequency 

 M1 1.3 

Attempt at (𝑂𝑂−𝐸𝐸)2

𝐸𝐸
 

May be implied by one 
correct contribution or 
correct total 

 M1 1.3 

Attempt to sum 
contributions 
May be implied by 
correct total 

 A1 1.3 

awfw 15.3~15.5 
Correct answer in 
range scores 
B1M1M1M1A1 

 Degrees of freedom = 2    

 CV = 5.991 B1 1.3 or p = 0.000454 

 “15.4” > “5.991” 
Reject H0 

M1 2.1b 

Their TS compared 
with their CV (or p 
with 0.05) and correct 
decision made based on 
that comparison 

 There is significant evidence to suggest that the genetic theory is not a 
suitable model for the colours of Great Mormon butterflies E1 2.1a 

Dep on correct TS and 
CV (or correct p and 
significance level) 
Must not be definite 
Must be in context 

 Total 9   
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Question Scheme Marks AO Notes 

2(a) 𝜆𝜆 = 3.26 B1 1.2 cao 

2(b) 𝑠𝑠 = 0.1807 
𝑡𝑡 = 0.2302 B1ft 1.2 Both cao 

FT their 𝜆𝜆 

 𝑢𝑢 = 45.18 
𝑣𝑣 = 57.54 B1ft 1.2 

awfw 45.16~45.18 
and 57.5~57.55 
FT their probabilities 

2(c) H0: The Poisson distribution is a suitable model for the number of 
customer complaints per week 
 
H1: The Poisson distribution is not a suitable model for the number of 
customer complaints per week 

B1 1.3 

Both 
Must be in context 
B0 if numerical value 
of 𝜆𝜆 mentioned 

 
Contributions: 
1.35,  0.346,  0.490,  0.0364,  0.0733,  2.28 

M1 1.3 

Attempt at (𝑂𝑂−𝐸𝐸)2

𝐸𝐸
 

May be implied by one 
correct contribution or 
correct total 

 M1 1.3 
Attempt to sum 
May be implied by 
correct total 

 𝜒𝜒2 = 4.58  A1 1.3 
awfw 4.5~4.6 
Correct answer in 
range scores M1M1A1 

 Degrees of freedom = 6 – 1 – 1 = 4    

 CV = 9.488 B1 1.3 or 𝑝𝑝 = 0.333 

 “4.58” < “9.488” 
Do not reject H0 

M1 2.1b 

Their TS compared 
with their CV (or their 
p and 0.05) and correct 
decision made based on 
that comparison 

 There is insufficient evidence to suggest the Poisson distribution is not 
a suitable model for the number of customer complaints per week E1 2.1a 

Dep on correct TS and 
CV (or correct p and 
significance level) 
Must not be definite 
Must be in context 

 Total 10   
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Question Scheme Marks AO Notes 

3 H0: B(5,0.02) is a suitable model for the number of patients who 
develop post-operative infections 
 
H1: B(5,0.02) is not a suitable model for the number of patients who 
develop post-operative infections 

B1 1.3 Both oe 
Must be in context 

 

 
x Observed Probability Expected 
0 81 0.904 92.20 
1 16 0.0922 9.41 
2 4 0.00376 0.38 
3 1 0.0000768 0.01 
4 0 0.000000784 0 
5 0 0.0000000032 0 

  

M1 1.3 

Attempt to calculate 
probabilities from 
B(5,0.02) 
May be implied by one 
correct probability 

 M1 1.3 

Attempt to multiply 
probabilities by 102 
May be implied by one 
correct expected 
frequency 

 

 
x Observed Expected (𝑶𝑶 − 𝑬𝑬)𝟐𝟐

𝑬𝑬
 

0 81 92.20 1.36 
1 – 5 21 9.80 12.8 
Total 102 102 14.2 

  

M1 1.3 Combine classes 1 – 5 

 M1 1.3 

Attempt at (𝑂𝑂−𝐸𝐸)2

𝐸𝐸
 

May be implied by one 
correct contribution or 
correct total 

 M1 1.3 

Attempt to sum their 
contributions 
May be implied by 
correct total 

 A1 1.3 
awrt 14.2 
Correct total scores 
M1M1M1M1M1A1 

 Degrees of freedom = 1   Number of classes – 1 

 CV = 3.841 B1ft 1.3 

Or p = 0.0001~0.0002 
FT their degrees of 
freedom if classes not 
pooled or pooled 
incorrectly 

 “14.2” > “3.841” 
Reject H0 

M1 2.1b 

Their TS compared 
with their CV (or their 
p with 0.05) and 
correct decision made 
based on that 
comparison 

 
There is significant evidence to suggest B(5,0.02) is not a suitable 
model for the number of patients who develop post-operative 
infections 

E1 2.1a 

Dep on correct TS and 
CV (or correct p and 
significance level) 
Must not be definite 
Must be in context 

 Total 10   
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Question Scheme Marks AO Notes 

4(a) 

(1 − e−0.05×48) − (1 − e−0.05×24)  (= 0.2104762586) 

M1 1.2 Use of 1 − e−0.05𝑥𝑥 with 
𝑥𝑥 = 24 or 48 

 M1 1.2 

Use of 1 − e−0.05𝑥𝑥 with 
both 𝑥𝑥 = 24 and  
𝑥𝑥 = 48 and subtracted 
May be seen as e.g. 
e−0.05×24 − e−0.05×48 

 "0.2104762586" × 50 = 10.524 A1 1.2 

AG 
Multiply by 50 and 
10.524 given as final 
answer 

4(b) A “96 or more” class needs to be added because the exponential 
distribution has no upper limit E1 1.3 

oe e.g. “96+” 
Reference must be 
made to the lack of an 
upper limit. 

 
The 24 – 48 class, the 48 – 72 class and the 72 – 96 class (and the 96+ 
class) need to be combined because the expected frequencies are under 
5 

E1 1.3 

oe e.g. “the last three 
classes” 
Reference must be 
made to expected 
frequencies being 
under 5 

4(c) 

H0: Exp(0.05) is a suitable model for the time between network 
outages. 
H1: Exp(0.05) is not a suitable model for the time between network 
outages 

B1 1.3 Both oe 
Must be in context 

 Degrees of freedom = 2    

 CV = 5.991 B1 1.3  

 0.405 < 5.991 
Do not reject H0 

M1 2.1b Dep on correct CV 

 There is insufficient evidence to suggest that Exp(0.05) is not a 
suitable model for the time between network outages. E1 2.1a 

Dep on correct CV 
Must not be definite 
Must be in context 

4(d) Po(0.05) B1 1.3 oe 

 Total 10   
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Question Scheme Marks AO Notes 

5(a) 𝜇𝜇 = 303.65 
𝜎𝜎 = 43.07 B1 1.2 Both cao 

5(b) Use a formula…    

 to add up / sum the values in cells B3 to F3… E1 1.1 Must see “Formula” 

 …and multiply by the value in cell B5 E1 1.1 Must see “Formula” 

    =SUM(B3:F3)*B5 oe 
scores E1E1 

5(c) Cell F5 = 0.168497 B1 1.3 awrt 0.168 

 Cell F6 = 66.55633 B1 1.3 awrt 66.6 

 Cell F7 = 5.68025 B1 1.3 awrt 5.68 

 Cell G7 = 54.36358 B1 1.3 awrt 54.4 

5(d) H0: The normal distribution is a suitable model for the resolution of 
documents 
 
H1: The normal distribution is not a suitable model for the resolution of 
documents 

B1 1.3 

Both oe 
Must be in context 
B0 if numerical values 
of parameters 
mentioned 

 Degrees of freedom = 5 – 2 – 1 = 2   
Number of classes – 
Number of estimated 
parameters – 1 

 CV = 5.991 B1 1.3 cao 

 “54.4” > “5.991” 
Reject H0 

M1 2.1b 

Their TS compared 
with their CV (or p = 
1.57× 10−12 compared 
with 0.05) and correct 
decision made based on 
that comparison 

 There is significant evidence to suggest that the normal distribution is 
not a suitable model for the resolution of documents. E1 2.1a 

Dep on correct TS and 
CV (or correct p and 
significance level) 
Must not be definite 
Must be in context 

 Total 11   

 


