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Q1) Read in the data file as a data table & fill in the entries for the CRUDE column in your table.
· Importing the data in R programming.
· graduation = read.csv (file. choose ())
· Crude death rate is calculated as the number of deaths in a given period divided by the population exposed to risk of death in that period. 
· 
Q2) Use Gompertz law to fill entries in the GRADUATED column in the data. 
We have used the function ‘lm’ for fitting the gompertz law to the data
model = lm(log(CRUDE)~ AGE, data = graduation)

For estimating the parameters ,we have used the function ‘coef’ and ‘as.numeric’ 
B = exp(as.numeric(model$coefficients))[1]
C = exp(as.numeric(model$coefficients))[2]

Q3) Check for smoothness by applying the third differences to the crude and graduated rates and comment on your results.
We have used dif = function (x) x[-1] – x[-length(x)]
 to calculate the 1st order differences for a vector

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.
We have use the in-built chisq.test() function for this or directly calculate the chi-square value
using ZX

Q5) a. Perform the standardized 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 (12)
b. Perform the Signs test and give your conclusion (12)
#Q5

 a)Standardized deviations test			
table(cut(data$ZX, breaks = seq.int(from = -20,	to = 20	, by= 4)))

# b)Sign test			
stest = sign(graduation$ZX)			
table(stest)			
dbinom(31,	51,	0.5)	

# c)Cumulative deviations test			
obs = sum(graduation$DEATHS)			
exp = sum(graduation$EXPECTED)			
z =(obs-exp)/exp			
pnorm(-z)			

# d)Serial Correlations test			
library(EnvStats)			
serialCorrelationTest(data$ZX)
 
Final table
AGE    ETR DEATHS        CRUDE    GRADUATED  EXPECTED       ZX
1   25  78500     24 0.0003057325 0.0002379562   18.6796   1.2310
2   26  80425     24 0.0002984147 0.0002646437   21.2840   0.5887
3   27  81975     24 0.0002927722 0.0002943242   24.1272  -0.0259
4   28  83725     24 0.0002866527 0.0003273335   27.4060  -0.6506
5   29  84875     72 0.0008483063 0.0003640449   30.8983   7.3942
6   30  85075     48 0.0005642081 0.0004048735   34.4446   2.3097
7   31  85275    120 0.0014072120 0.0004502812   38.3977  13.1689
8   32  86250     24 0.0002782609 0.0005007816   43.1924  -2.9203
9   33  87250     72 0.0008252149 0.0005569456   48.5935   3.3577
10  34  88300     72 0.0008154020 0.0006194087   54.6938   2.3401
11  35  90200     24 0.0002660754 0.0006888771   62.1367  -4.8380
12  36  92500     48 0.0005189189 0.0007661366   70.8676  -2.7164
13  37  95425     24 0.0002515064 0.0008520610   81.3079  -6.3555
14  38  98550    168 0.0017047184 0.0009476220   93.3882   7.7208
15  39  99775    120 0.0012027061 0.0010539005  105.1529   1.4479
16  40  99125    240 0.0024211854 0.0011720985  116.1843  11.4869
17  41  99200    216 0.0021774194 0.0013035526  129.3124   7.6232
18  42 101525    144 0.0014183699 0.0014497497  147.1858  -0.2626
19  43 104525    120 0.0011480507 0.0016123433  168.5302  -3.7383
20  44 107075     24 0.0002241420 0.0017931721  192.0039 -12.1245
21  45 109125    216 0.0019793814 0.0019942815  217.6260  -0.1102
22  46 109425    360 0.0032899246 0.0022179458  242.6987   7.5296
23  47 109075    312 0.0028604171 0.0024666947  269.0547   2.6182
24  48 110175    120 0.0010891763 0.0027433414  302.2476 -10.4829
25  49 111675    168 0.0015043653 0.0030510149  340.7221  -9.3572
26  50 112725    432 0.0038323353 0.0033931949  382.4979   2.5311
27  51 115250    408 0.0035401302 0.0037737513  434.9248  -1.2911
28  52 118225    600 0.0050750687 0.0041969882  496.1889   4.6604
29  53 120025    702 0.0058487815 0.0046676923  560.2398   5.9892
30  54 122150    891 0.0072943103 0.0051911872  634.1035  10.2018
31  55 124350    513 0.0041254524 0.0057733935  717.9215  -7.6480
32  56 125750    675 0.0053677932 0.0064208959  807.4277  -4.6604
33  57 126350    864 0.0068381480 0.0071410176  902.2676  -1.2740
34  58 127100    837 0.0065853659 0.0079419029 1009.4159  -5.4268
35  59 129350   1242 0.0096018554 0.0088326098 1142.4981   2.9438
36  60 132475   1593 0.0120249104 0.0098232120 1301.3300   8.0853
37  61 134000   1539 0.0114850746 0.0109249130 1463.9383   1.9618
38  62 133700   1998 0.0149439043 0.0121501729 1624.4781   9.2674
39  63 134375   1728 0.0128595349 0.0135128491 1815.7891  -2.0602
40  64 136125   2403 0.0176528926 0.0150283534 2045.7346   7.8989
41  65 136625   1971 0.0144263495 0.0167138257 2283.5264  -6.5401
42  66 136100   2835 0.0208302719 0.0185883286 2529.8715   6.0664
43  67 135750   2889 0.0212817680 0.0206730622 2806.3682   1.5598
44  68 134350   3348 0.0249199851 0.0229916046 3088.9221   4.6615
45  69 131575   4212 0.0320121604 0.0255701781 3364.3962  14.6130
46  70 129225   4428 0.0342658154 0.0284379460 3674.8936  12.4232
47  71 128875   3915 0.0303782735 0.0316273420 4075.9737  -2.5214
48  72 130075   5103 0.0392312128 0.0351744379 4575.3150   7.8013
49  73 130475   5454 0.0418011113 0.0391193507 5104.0973   4.8977
50  74 129550   6453 0.0498108838 0.0435066965 5636.2925  10.8785
51  75 129400   6453 0.0498686244 0.0483860956 6261.1608   2.4244
