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Graduation tests

Data - Graduation.csv was provided beforehand. 

Exploratory Data Analysis
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Number of Rows = 51
Number of Columns = 7


Q1) Entries for the CRUDE column:
Crude Rates     = 	Deaths/Central exposed to risk for age x last birthday
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Q2) Use Gompertz law to fill entries in the GRADUATED column in the data.
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Parameters b and c:
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Graduated Rates  =  b*c^age
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Q3) Check for smoothness by applying the third differences to the crude and graduated rates and
comment on your results.

Given : 1diff = function (x) x[-1] – x[-length(x)] )
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As you can see from the table crude rates are much larger in magnitude than graduated rates.    Crude rates are having irregular moment while Graduated rates are having regular progress.
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Q4) Calculate the values in EXPECTED and ZX values in the table. Hence, perform a chi-squared test to check goodness of fit between DEATHS and EXPECTED. You should specify the degrees of freedom used.

Expected Rates = Graduated Rates* Central exposed to risk for age x last birthday
[image: ]
Zx = (Deaths – Expected)/sqrt(Expected)
[image: ]
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Chi-Squared test
[image: ]
Degree of Freedom = 50










Standardised Deviations Test
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i. Overall shape: from the graph above we can say that is graph is wide compared to our normal graph
ii. Absolute deviations: the values in the tails are very high.
iii. Outliers: from the above graphs there are many outliers. 
iv. Symmetry: we can say that our graph is slightly positively skewed.  
v. Final conclusion about Null hypothesis: We reject our null hypothesis that the data is a true representation of the underlying mortality rates. We reject our null hypothesis at 5%.


5b) Sign test
[image: ]
H0 : There is no bias in the data. 
We accept the NULL hypothesis that the data is a true representation of the underlying mortality rates.

5c) Cumulative deviations test
[image: ]
[bookmark: _GoBack]H0 : Graduated rates are not biased. 
We reject the NULL hypothesis. 

5d) Serial Correlations test
[image: ]                               [image: ]

H0 : Grouping of signs is absent. 
At 5% significance level test statistic is <1.6449, we accept the NULL hypothesis.
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# Entries for the CRUDE column
graduation$CRUDE=graduation$SDEATHS/graduationSETR
graduation
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> head(graduation,5)
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> # Gompertz law
> gompertz=Im(log(graduation$CRUDE)~graduationSAGE)
> gompertz

call:
Im(formula = log(graduation$CRUDE) ~ graduation$AGE)

Coefficients:
(Intercept) graduationSAGE
-11.0009 0.1063
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> b=exp(as.numeric(coef(gompertz)))[1]
>b

[1] 1.668727e-05

> # 1.668727e-05

> c=exp(as..numeric(coef (gompertz))) [2]
5@

[1] 1.112153
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raduation$CRUDE ,differences = 3)
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diff(graduation$GRADUATED,differences = 3)
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> head(cbind(graduation$AGE, func_diff_crude, func_diff_graduated),10)
func_diff_crude func_diff_graduated

[1.]25 -2.152296 0.3356818
[2.] 26 568.250024 0.3733294
[3,] 27  -1413.524937 0.4151994
[4.] 28 1972.854073 0.4617651
[5.1 29  -3099.057192 0.5135534
[6.1 30 3647860123 0.5711499
[7,] 31 -2232.672013 0.6352059
[8.]1 32 17.253102 0.7064461
[9.] 33 1341.683971 0.7856760
[10,]1 34  -1322.426213 0.8737918
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# Expected values
graduation$SEXPECTED=(graduation$GRADUATED*graduation$SETR)
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# Zx values
graduation$zX=(graduation$DEATHS-graduation$EXPECTED) /sqrt(graduation$SEXPECTED)
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> head(graduation,5)

AGE
25
26
27
28
29
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ETR DEATHS CRUDE
78500 24 0.0003057325
80425 24 0.0002984147
81975 24 0.0002927722
83725 24 0.0002866527
84875 72 0.0008483063
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0.0002646437
0.0002943242
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> chi_test=data. frame(graduation$DEATHS, graduation$EXPECTED)
> chisq. test(chi_test)

Pearson’s Chi-squared test

data: chi_test
X-squared = 905.26, df = 50, p-value < 2.2e-16
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> # standardized deviations test
> table(cut(graduation$zX, breaks = seq.int(from = -20,to = 20, by= 4)))

(-20,-16] (-16,-12] (-12,-8]1 (-8,-41  (-4,0] 0,41 (4,81 (8,121 (12,16] (16,20]
0 1 2 6 1 12 11 5 3 0
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> pbinom(31,51,0.5)
[1] 0.9540427
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um(graduation$DEATHS)
um(graduation$EXPECTED)
obs-exp) /sqrt(exp)

>
>
>
=

=
[1] 18.83024
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zl=graduation$zx[1:50]
71
z2-graduation$zx[2:51]
2

correl=cor(z1,22)
correl

# 0.1477466
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> test_statistic=sqrt(51)*correl
> test_statistic
i1 1.055122
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> colnames (graduation)
[1] "AGe™ ETR" "DEATHS"™ "CRUDE"™ "GRADUATED"
"EXPECTED' 'ZX'





