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1) Read in the data file as a data table & fill in the entries for the CRUDE column in your table.
 Code:
[image: ]

Output:
[image: ]
Entries for the Crude Column:
[image: ]



2) Use Gompertz law to fill entries in the GRADUATED column in the data.
Code:
[image: ]	

Output:
1.
We perform linear Regression to Obtain the Coefficients which are required to fill the Graduated column.
	[image: ]

2. With the help of this Coefficient we use this values in the eq Ux(mu)=Bc^x

[image: ]


3.Hence we obtain the values.

[image: ]

3) Check for smoothness by applying the third differences to the crude and graduated rates and
comment on your results.

Code:
Third difference refers to using the function “diff1” three times
[image: ]
[image: ]








Output:
Third difference drastically makes all the values small which regular or continuous progress. Hence, it smoothened the values.
[image: ]	

[image: ]
	



4) 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.

Code:
[image: ]

Output:
1. Expected values
[image: ]
2. Zx Values 
[image: ]	
3. After the completion of all the Columns.

[image: ]



5)

a. Perform the standardised deviations test on the individual deviations, and comment on the-
i. Overall shape
ii. Absolute deviations
iii. Outliers
iv. Symmetry
v. Final conclusion about Null hypothesis

Code:
[image: ]

Output:
Overall shape is randomly distributed ,It is relatively high compared to expected values, because of wide spread it is difficult to comment about the Outliers, positively skewed, and overall it is not much overgraduated rates.
[image: ]

Plot:
[image: ]
	


b. Perform the Signs test and give your conclusion

Code:
[image: ]


Output:
It has high positive values and sign test value is 0.03443253.
[image: ]


d. Perform the Serial correlations test and give your conclusion.
Code:
It has a correlation of 0.1477466
[image: ]
Output:
[image: ]




Variables Stored/Used:

[image: ]
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> Graduation_datajCRUDE=Graduation_data3DEATHS/Graduation_dataseTR
> Graduation_datascrupe
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##2

#GRADUATED COLUMN
#entries for the graduated column

Gr_values=Tm(1og(Graduation_datascRUDE)~Graduation_datasace)
summary (Gr_values)
coef (Gr_values)

—exp(as. numer ic (coef (Gr_values))) [1]
xp(as. numeric(coef (Gr_values))) [2]

Graduation_dataSGRADUATED=B*cAGraduation_datasace
Graduation_data$GRADUATED
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> Gr_values=Im(log(Graduation_dataSCRUDE)~Graduation_data$AGe)
> sumnary (Gr_values)

call:
Im(formula = Tog(Graduation_datasCRUDE) ~ Graduation_datasace)
Residuals:

win 1q  wedian 3Q max

-2.07946 -0.09831 0.08351 0.21582 1.13949

coefficients:

estimate std. error t value pr(>Itl)
(zntercept) -11.000864  0.256884 -42.82  <2e-16 ***
Graduation_datasaGe  0.106298  0.004929 21.57  <2e-16 ***

Signif. codes: 0 *¥*%’ 0.001 ‘*%’ 0.01 ‘*’ 0.05 *.’ 0.1 * ' 1

Residual standard error: 0.5181 on 49 degrees of freedom
Multiple R-squared: 0.9047,  Adjusted R-squared: 0.9028
F-statistic: 465.2 on 1 and 49 DF, p-value: < 2.2e-16
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> coef(Gr_values)
(Intercept) Graduation_datasace

-11.0008645 0.1062976
xp(as. numeric(coef (Gr_values))) [1]
xp(as . numeric(coef (ar values))) [2]
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> Graduation_data$GRADUATED=B*cAGraduation_datasAce
> Graduation_dataSGRADUATED
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##3

#smoothness by applying third difference
#the function given

diffi=function(x)x[-1]-x[-Tength(x)]

#crude diff values

crude_diff_values=diff1(diff1(diffl(craduation_datascRUDE)))
crude_diff_values

#Graduated diff values

grad_diff_values=diff1(diff1(diff1(Graduation_datasGRADUATED)))
grad_diff_values
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> #smoothness by applying third difference
> #the function given
> diffi=function(x)x[-11-x[-1ength(x)1
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> #crude diff values
> crude_diff_values=diff1(diff1(diff1(craduarion_datascrube)))
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#Graduated diff values

> grad_diff_values=diff1(diff1(diff1(craduation_datascRADUATED)))

> grad_diff_values

[1] 3.356818e-07 3.733294e-07 4.151994e-07 4.617651e-07 5.135534e-07
[6] 5.711499e-07 6.352059e-07 7.064461e-07 7.856760e-07 §.737918e-07
[11] 9.717900e-07 1.080779-06 1.201991e-06 1.336798e-06 1.486724e-06
[16] 1.653464e-06 1.838905€-06 2.045143e-06 2.274512€-06 2.529605e-06
[21] 2.813307e-06 3.128828e-06 3.479734e-06 3.869996e-06 4.304027e-06
[26] 4.786736e-06 5.323582e-06 5.920637e-06 6.584653¢-06 7.323141e-06
[31] 8.144452e-06 9.057875-06 1.007374e-05 1.120354e-05 1.246005¢-05
[36] 1.385748e-05 1.541163e-05 1.714009e-05 1.906240e-05 2.120030e-05
[41] 2.357798e-05 2.622232e-05 2.916322e-05 3.243396e-05 3.607152e-05
T467 4.011704e-05 4.461628e-05 4. 962013e-05
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##4
#EXPECTED AND ZX columns

#ExPECTED
Graduation_dataSEXPECTED=Graduation_datasGRADUATED*Graduation_dataseTR
#2x

Graduation_dataszx=(Graduation_datasDEATHS-Graduation_dataSEXPECTED) /sqrt (Graduation_dataSEXPECTED)
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> Graduation_data$EXPECTED:
> Graduation_datasExPECTED
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> Graduation_data’zx=(Graduation_datalDEATHS-Graduation_catalexpeCTED)/sqri(Graduation_catasexpe
cTED)
> Graduation_dataszx

[1] 1.23101698 0.58872001 -0.02590141 -0.65061102  7.39421962
[6] 2.30967653 13.16889792 -2.92028868  3.35774143  2.34009304
[11] -4.83803632 -2.71642235 -6.35547801  7.72079292  1.44787209

[16] 11.48688332  7.62319029 -0.26259786 -3.73829061 -12.12451420
[21] -0.11021875  7.52955017  2.61815370 -10.48287624 -9.35723950
[26] 2.53109907 -1.29105871 4.66036720  5.98918118 10.20183000
[31] -7.64802003 -4.66043982 -1.27398179 42677915 2.94376912

[36] 8.08533529  1.96180929  9.26742594 .06019297  7.89889439
[41] -6.54009028  6.06643452  1.55982154 .66151324  14.61299835
[46] 12.42321426 -2.52138553  7.80125075 89765118 10.87851872

[51] 2.42443191
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> head(Graduation_data,10)
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##5
#a

#standard peviations

table(cut (Graduation_dataszx, breaks = seq.int(from = -15,to
plot (Graduation_datasace,Graduation_dataszx,type = "b",main
#overall shape-randomly distributed with no particular pattern
#Abs_deviations-High relative to the expected values

#outliers-since the values are wide spread it difficult to comment on the outliers
#symmetry-positively skewed

#Final conclusion about null hypothesis

15, by= 5)))
standard Deviations”)
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> table(cut(Graduation_dataszx, breaks = seq.int(from = -15,t0 = 15, by= 5)))

(-15,-10] (-10,-5]  (-5,0] (0,51  (5,10] (10,15]
2 5 13 15 10 6
> plot(Graduation_dataSAGe,Graduation_data$zx,type = "b",main = "standard Deviations™)
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#c
#sign Test

sign_test=sign(Graduation_dataszx)
table(sign_test)

dbinom(31,51,0.5)

#0.03443253
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> sign_test=sign(Graduation_dataszx)
> table(sign_test)

sign_test

a1

20 31

> dbinom(31,51,0.5)

171 0.03443253
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Graduation_dataszx[1:]ength(Graduation_dataszx)-1]

Graduation_dataszx[2:1ength(Graduation_dataszx)]
cor (z1,22)

#0.1477466
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avYyyyy

#d

21 = Graduatrion_dataszx[1:]ength(Graduation_dataszx)-1]
22 = Graduation_dataszx[2:1ength(Graduation_dataszx)]
cor(z1,22)

1] 0.1477466
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##1

#DATA INPUT & DATA READING
Graduation_data-read. csv(choose. files())
head (Graduation_data)
dim(Graduation_data)

#CRUDE COLUMN
#Entries for the crude column

Graduation_datascRUDE=Graduation_datasDEATHS/Graduation_dataseTr
Graduation_data$CRUDE
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FDATA INPUT & DATA READING
Graduation_data=read. csv(choose. files())
head(eraduation_data)

AGE  ETR DEATHS CRUDE GRADUATED EXPECTED ZX

25 78500 2 o o 00
26 80225 2 0 o 00
27 81975 2 0 o 00
28 83725 2 0 o 00
29 84875 72 0 o 00
30 85075 as 0 o 00
dim(eraduation_data)

1] 51 7




