[bookmark: _Toc297644606][bookmark: _Toc298850051][bookmark: _Toc306213626][bookmark: _Toc306292241][bookmark: _Toc323634391][bookmark: _GoBack]Attachment N. CASPER Toolkit, Sections 5.2 Weighted Analyses and 5.3 Calculation of 95% Confidence Intervals
(Complete toolkit available at http://emergency.cdc.gov/disasters/surveillance/pdf/CASPER_Toolkit_Version_2_0_508_Compliant.pdf)
5.2   Weighted analyses
Households selected in cluster sampling have an unequal probability of selection. To avoid biased estimates, all data analyses should include a mathematical weight for probability of selection. Once all data are merged into a single electronic dataset, a weight variable must be added to each surveyed household by use of the formula below:
Weight =	 		Total number of housing units in sampling frame
     (number of housing units interviewed within cluster)*(number of clusters selected)

The sampling frame, referred to in the numerator, is defined as the entire assessment area in which CASPER is being conducted.  The numerator is the total number of housing units in the sampling frame, and that number will be the same for every assessed household.  To calculate the total number of houses in the sampling frame, follow the steps outlined in Section 3.1.3 and sum the “housing units” column (e.g., 6292 houses in Caldwell County, Kentucky).
If sampling has been 100% successful and information was obtained from exactly seven households in exactly 30 clusters, the denominator will be 7 * 30 = 210 for every housing unit. The sample, then, is self-weighting because all housing units in the sample had an equal probability of being selected.  Likely, obtaining seven households in each of the 30 clusters will not be possible. When this occurs, the denominator will be different for each surveyed household, depending on the cluster from which the housing unit was selected.  Households from the same cluster will have the same weight, but weights will differ between clusters.  For example, if only five completed interviews occurred in a cluster, the denominator of the weight for each of the five surveyed households would be 5 * 30 = 150.  
The “number of clusters selected” will be 30, even if there are some clusters with zero interviews. The only exception is if the decision to oversample clusters was made a priori (see Section 3.2). 
The table depicted in Figure 11 displays the sampling weights for a CASPER conducted in Kentucky following the major ice storms in 2009.  In stage one of sampling, 30 clusters were selected representing 19,370 housing units.  The goal was to conduct 210 interviews, but only 187 were completed. For the purpose of calculating the “weight” column (highlighted in yellow), an additional column was added, “# interviews,” to represent the number of housing units interviewed within a cluster (highlighted in blue).  
[bookmark: Figure_11][bookmark: _Toc306213627][bookmark: _Toc306292242][bookmark: _Toc298850052][bookmark: _Toc323634392]Figure 11. Sample dataset showing the number of interviews per cluster and the assigned weight for each house interviewed.
[image: ]
Once weights are assigned, frequencies can be calculated for each of the interview questions. To calculate frequencies in Epi Info™ 7 “classic mode”, read (import) the data file with the weight that was just created. Click on “Frequencies” along the left hand column. In the “frequency of” box, select each variable for which you would like results and, in the “weight” box, select the variable “WEIGHT” that was just created.  Finally, click “OK” (Figure 12) and a report will be generated providing the estimates.

[bookmark: Figure_12][bookmark: _Toc298850053][bookmark: _Toc306213628][bookmark: _Toc323634393]Figure 12. Epi Info™ 7 “classic mode” frequency analysis window showing selected variables and weight.
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Figure 13 displays the Epi Info™ output window with the selected variables, followed by a table for each selection. These output tables should be saved for use in the report. 
[bookmark: Figure_13][bookmark: _Toc323634394][bookmark: _Toc298850054][bookmark: _Toc306213629]Figure 13. Example of Epi Info™ 7 “classic mode” output window showing weighted frequencies 
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To obtain unweighted estimates, follow the above instructions, but do not assign a variable in the “weight” box. Applying the weights provides projected estimates that can be generalized to every housing unit in the assessment area or sampling frame. Table 7 shows the unweighted and weighted frequencies for a specific question from the 2009 Kentucky Ice Storm CASPER.  
[bookmark: weighted][bookmark: _Toc298850055][bookmark: _Toc306213630][bookmark: _Toc323634395]Table 7. Unweighted and weighted frequencies of current source of electricity following the Ice Storms, Kentucky, 2009
	
	Weighted

	
	Unweighted 
	
	                Weighted

	Characteristic
	Frequency
	Percent
	
	Frequency
	Percent
	95% CI

	Source of Electricity
	
	
	
	
	
	

	Power company
	137
	74.1
	
	14190
	74.0
	61.9-86.0

	Gasoline generator
	29
	15.7
	
	3200
	16.7
	7.6-25.7

	None
	19
	10.3
	
	1789
	9.3
	3.8-14.8



Remember that weighted analysis does not account for the changes that may occur in the number of households between the time of the census and the time of the assessment (e.g., the number of households per cluster may have changed between 2000, when the census was conducted, and 2009, when the CASPER was conducted).  Therefore, despite attempts to present unbiased estimates, the frequencies reported might lack precision. 
[bookmark: _5.3._Calculation_of][bookmark: _Toc297644607][bookmark: _Toc298850056][bookmark: _Toc306213631][bookmark: _Toc306292243][bookmark: _Toc323634396]5.3 Calculation of 95% confidence intervals
The 95% confidence intervals (CIs) should be provided with the weighted estimates.  These confidence intervals indicate the reliability of the weighted estimate.  Follow these steps to calculate 95% confidence intervals in Epi Info™ 7:
1. [bookmark: _Figure_14._Classic]Open Epi Info 7 in classic mode (Figure 14).
[bookmark: _Toc323634397]Figure 14. Classic mode of Epi Info 7
[bookmark: _Toc317851449][bookmark: _Toc323634398][image: ]                       







2. Read (import) the data file.
3. [bookmark: Figure_15][bookmark: _Toc298850058][bookmark: _Toc306213633]Select “Complex Sample Frequencies Command” under advanced statistics, and in the dialog box for Frequency, select the variable(s) in which you are interested (Figure 15).
[bookmark: _Toc323634399]Figure 15. Selected variables for calculation of complex sample frequencies (sample data) 
[image: ]

4. Under the Weight drop-down menu, select the “weight” variable for calculating the weighted CI.
5. Under PSU, select the “Cluster Number” variable and Click OK (Figure 16).
[bookmark: _Toc323634400]Figure 16. Example of 95% CI output in Epi Info™ 7 “classic mode”
[image: ]
6. Right-click on the table and select “Export to Microsoft Excel”.  

image2.png
Frequency of

1 ) Except

Q20 ELECTR
Q30HH_ILL
Q3T HH N
Q34 MEDNEE

mSoinnas) [k ) [Cord J [ Cow (S0 ] [ 5





image3.png
Output:outputt ham |
o Previous | Net ) Lost @ History | [ Open 7 Bookmark | i Print

FREQ Q20_ELECTR Q30_HH ILL Q31_HH _INJ Q34 MEDNEE WEIGHTVAR = Weight

Q20 ELECTR  Frequency  Percent Cum.Percent

¥ 17011.7793650799| 88.32%| 8832%

N 2250.60952380958] 11.68%| 100.00%|

| Total 19262.3888888895100.00%) 10000% |
95% Conf Limits

Y 87.85% 88.76%
N 11.23% 12.14%

Q30 HH ILL  Frequency  Percent Cum.Percent

No 12584.3507936512| 64.97%|

[Yes 6785.64920634949| 35.03%|

[ Total 19370.0000000007100.00%]
95% Conf Limits

No 64.29% 65.64%
Yes 3436% 35.71%





image4.png




image5.png
ol
v

[SISIS S oy ooy

1tii
¢
§

i

‘@,2
il

i

(A1) Brcept

Q2_ELECTR
QA_HH_ILL
Q31_HH_IN
Q%_MEDNEE

Q
Q
=]
2
Q

i





image6.png
Output outputthim |

i Previous | Next > Last @ History | [ Open - Bookmark | i Print
FREQ Q20_ELECTR Q30_HH ILL Q31_HH_INJ Q34 MEDNEE WEIGHTVAR = Weight PSUVAR = Q6_Cluster

Q:

ELEC

TO'

Row %] 100.000

Col %] 11.684)

SE%| 4.085

LCL% 3212

UCL %] 20.156|

Y 182|
Row %] 100.000

Col%| 88316

SE%| 4.085

LCL%| 79.844

UCL % 96.788
TOTAL 206
Design Effect] 3315

Sample Design Included:
Weight Variable: Weight
PSU Variable: Q6_Cluster
Stratification Variable: None

Records with missing vahes: 0




image1.png
Tables

Mustrations L

Charts

Sparklines

L Fifter |

D2 - Z(19370/(C2*30)]
A B E [ F [G[H| T JJL K[ L [ M [ N
1 pate " Cluster ID Q2peopleli QaPeoples! aTwo b3tol7 clstoss dss Qasafe QSsecure Qinjured NeaFall
"2 |2/7/2009 a 6 2 3 1lyes yes no no
3 2/7/2009 3 2 2 yes  yes no no
4 2/7/2009 1 1 lyes  yes no no
5 2/7/2009 2 2 1 1yes  yes no no
5 2/7/2009 2 2 1 1yes  yes no no
7 2/7/2009 2 1 1 yes  yes no no
8 2/7/2009 2 2 0 o 0 2yes  yes no no
9 2/7/2009 2 2 0 o 2 Oyes yes no no
10 2/7/2009 2 2 0 o 2 Oyes yes no no
11 2/7/2008 2 2 0 o 0 2yes  yes no no
12 2/7/2009 s s o 2 4 Oyes yes no no
13 2/7/2009 5 s o 4 4 Oyes yes yes yes
14 2/7/2009 4 7 0 o 7 Oyes yes no no
15 2/7/2009 s 1w 1 s 5 yes  yes no no
16 2/7/2009 4 4 2 3 yes  yes no no
17 2/7/2009 5 5 s 2 1yes  yes no no
18 2/7/2009 3 3 3 yes  yes no no
19 2/7/2009 2 2 2yes  yes no no
20 2/7/2009 2 2 1 1yes  yes no no
21 2/7/2009 2 10 o 0 1yes yes no no
22 2/7/2009 2 2 0 o 0 2yes  yes no no






Attachment N. CASPER Toolkit, S


ections 5.2 Weighted Analyses and 5.3 


Calculation of 95% Confidence Intervals


 


(Complete toolkit available at 


http://emergency.cdc.gov/disasters/surveillance/pdf/CASPER_Toolkit_Version_2_0_508_Compliant.pdf


)


 


5.2   


Weighted analyses


 


Households selected in cluster sampling have an unequal probability of selection. To


 


avoid 


biased estimates, 


all data analyses should include a mathematical weight for probability of


 


selection


.


 


Once


 


all data 


are


 


merged into a single electronic dataset, a 


weight 


variable 


must be 


added to each surveyed household 


by use of


 


the formula below


:


 


Weight


 


=


 


 


 


 


Total number of housing units in sampling frame


 


     


(number of housing units 


interviewed within cluster)*(number of clusters selected)


 


 


The sampling frame, referred to in the numerator, is defined as the entire 


assessment


 


area in 


which CASPER is being conducted.  


T


he numerator 


is the


 


total number of hous


ing units


 


in the 


sampling fr


ame


,


 


and


 


that number 


will be the same for every 


assessed


 


household.


  


To calculate 


the total number of houses in the sampling frame, f


ollow the steps outlined in 


Section 3.


1.3


 


and 


sum the 


“housing units” 


column (e.g., 


6292


 


houses in Caldwell County, Kentucky).


 


If sampling


 


has been


 


100% successful and information was obtained from exactly seven 


house


holds


 


in exactly 30 cluste


rs, the denominator will be 7 * 


30 = 210 for every housing unit


.


 


T


he sample


, then,


 


is self


-


weight


ing


 


because all housing units in the sample had an equal 




Attachment N. CASPER Toolkit, S ections 5.2 Weighted Analyses and 5.3  Calculation of 95% Confidence Intervals   (Complete toolkit available at  http://emergency.cdc.gov/disasters/surveillance/pdf/CASPER_Toolkit_Version_2_0_508_Compliant.pdf )   5.2    Weighted analyses   Households selected in cluster sampling have an unequal probability of selection. To   avoid  biased estimates,  all data analyses should include a mathematical weight for probability of   selection .   Once   all data  are   merged into a single electronic dataset, a  weight  variable  must be  added to each surveyed household  by use of   the formula below :   Weight   =         Total number of housing units in sampling frame         (number of housing units  interviewed within cluster)*(number of clusters selected)     The sampling frame, referred to in the numerator, is defined as the entire  assessment   area in  which CASPER is being conducted.   T he numerator  is the   total number of hous ing units   in the  sampling fr ame ,   and   that number  will be the same for every  assessed   household.    To calculate  the total number of houses in the sampling frame, f ollow the steps outlined in  Section 3. 1.3   and  sum the  “housing units”  column (e.g.,  6292   houses in Caldwell County, Kentucky).   If sampling   has been   100% successful and information was obtained from exactly seven  house holds   in exactly 30 cluste rs, the denominator will be 7 *  30 = 210 for every housing unit .   T he sample , then,   is self - weight ing   because all housing units in the sample had an equal 

