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A.   Executive   Summary 
 

The random manual audit (RMA) is a feature of the automated election system                         
(AES). It was put into place starting with the National and Local Elections in 2010. By                               
law, ballots from randomly selected clustered precincts, of at least one per legislative                         
district, have to be manually inspected and counted. These ballots would then compared                         
to   see   if   the   results   match   the   output   from   the   vote   counting   machine. 
 

For the 2016 national and local elections, 715 clustered precincts (CPs) were                       
randomly selected for audit, or an average of three for each of the 238 legislative districts.                               
The sampling domain is national and the proportionate sample allocation methodology                     
was used to determine the actual number of CPs in each district. The actual number of                               
CPs ranged from one to six per legislative district. The positions audited were for                           
president,   vice   president,   district   representative   in   Congress,   governor   and   mayor. 

  
Out of the 715 randomly selected CPs, 28 were considered as nonresponses, thus                         

leaving 687 CPs as valid samples. Nonresponses pertain to samples selected but could                         
not be considered because the ballots were lacking or the ballot boxes could not be                             
retrieved. In order the o not unduly delay the verification process and considering that the                             
samples are statistically sufficient as confirmed by the Philippine Statistics Authority                     
(PSA), the Random Manual Audit Committee (RMAC) pushed through with the analysis                       
of   the   687   valid   samples. 

  
From the actual 687 precinct results that were collected, the data show that the                           

machine and audit counts matched 99.9023 percent of the time. Most variance is due to                             
the difference in how a machine and a human appreciate partlyshaded voting ovals.                         
Based on the specifications by the machine supplier and the Commission on Elections                         
(COMELEC), the threshold for considering a vote is a mark that covers at least 25                             
percent   of   the   area   of   the   voting   oval. 

  
 
With the audit data, RMAC suggests that parties in current election protests agree                         

on using a standard supplied by the machine provider and used in the audit, to determine                               
whether votes will be counted. However, for efficiency and speed, the parties may agree,                           
and with the strong recommendation of the COMELEC, to use the ballot image and                           
machine interpretation of the votes on each ballot. These data are all contained in the                             
memory   cards   used   in   the   counting   machines. 
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For future audits, RMAC recommends that precinctlevel procedures be made                   
more efficient. It offers for study the idea of bringing all the ballots boxes from sampled                               
precincts to a centralized location for efficiency, economy and enhanced transparency. It                       
also recommends embedding audit features in the design of future automated election                       
systems. 

B.   Introduction 

B.1.   Automated   Election   System   (AES) 
The declaration of policy in Republic Act (RA) No. 9369  ( January 23, 2007),                         

which amended RA No. 8436 (December 22, 1997) or the AES Law, states: “[i]t is the                               
policy of the State to ensure free, orderly, honest, peaceful, credible and informed                         
elections, plebiscites, referenda, recall and other similar electoral exercises by improving                     
on the election process and adopting systems, which shall involve the use of an automated                             
election system that will ensure the secrecy and sanctity of the ballot and all election,                             
consolidation and transmission documents in order that the process shall be transparent                       
and credible and that the results shall be fast, accurate and reflective of the genuine will                               
of the people.” In order to implement the stated policy, Section 5 of the same law                               
authorizes COMELEC “to use an automated election system or systems in the same                         
election, in different provinces, whether paperbased or a direct recording electronic                     
election system as it may deem appropriate and practical for the process of voting,                           
counting of votes and canvassing/consolidation and transmittal of results of electoral                     
exercises…” 
 

Pursuant to said authority, COMELEC deemed it appropriate and practical for the                       
country to adopt a paper based election system , specifically an optical scanning system,                         2

for the 2010 national and local elections. This is a system whereby voters mark specific                             
areas in paper ballots to register their choices and optical scanning machines scan the                           
marks to count them as votes. Placed at each polling place, is an optical scanning machine                               
that   will   read   and   count   the   votes.  

  
The   COMELEC   adopted   the   same   system   in   the   2013   and   2016   elections.  

2 Republic Act No. 8046 authorized the COMELEC to pilottest a computerized system of voting, counting                               
and canvassing of votes in the Autonomous Region in Muslim Mindanao (ARMM) Elections in March                             
1996. A similar system was used in the 1996 regional elections in the ARMM and in the 1998 national                                     
elections   (only   in   the   ARMM),   but   the   count   was   centralized   and   not   made   at   the   precinct   level. 
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B.2.   Purpose   of   the   Random   Manual   Audit   (RMA) 
In order to help increase public confidence in the results of the elections, the AES                             

Law, as amended, requires the conduct of RMA on the results generated by the machines                             
used. This is specifically provided in Section 29 of RA No. 9369, which states: “[w]here                             
the AES is used, there shall be a random manual audit in one precinct per congressional                               
district randomly chosen by the Commission [on Elections] in each province and city.                         
Any difference between the automated and manual count will result in the determination                         
of root cause and initiate a manual count for those precincts affected by the computer or                               
procedural   error.”  3

 
The RMA aims to test the accuracy of the machine count and to determine                           

whether there is systemic error in the automated vote count process, through a manual or                             
visual verification of the ballots from randomly selected sample precincts. The actual                       
process involved examining each ballot and checking the votes against the figures                       
reflected in the election return (ER), the report generated by the counting machine. The                           
resulting difference or variance would then serve as a basis to determine if there’s a                             
systemic   or   pervasive   error   in   the   system.    4

 
In some instances where the ERs were not found inside the ballot box, RMAC                           

accessed and printed the data from the Smartmaticadministered website on the                     
COMELEC home webpage  https://www.pilipinaselectionresults2016.com/ . The data           5

were   then   matched   against   the   votes   counted   in   the   audit. 
  

COMELEC Resolution No. 10109 (May 3, 2016) authorized audits to be done at                         
the municipal or city level and on the day after the voting . This differed from the past                                 6

practice where audits were held at the polling center of the selected CP and immediately                             
at   the   completion   of   the   polling   closing   procedures. 

 

3 
http://www.comelec.gov.ph/?r=References/RelatedLaws/ElectionLaws/AutomatedElection/RA9369#sec24  
4  PostElection Audits: Restoring Trust in Elections, Lawrence Norden, Aaron Burstein, Joseph Lorenzo                         
Hall and Margaret Chen, 2007, cites "xxx Among the goals an audit can fulfil are: creating an appropriate                                   
level of public confidence in the results of an election; deterring fraud against the voting system; detecting                                 
and providing information about largescale, systemic errors; providing feedback that will allow                       
jurisdictions to improving technology and election administration in future years; providing additional                       
incentives and benchmarks for elections staff to reach higher standards of accuracy; and confirming, to a                               
high   level   of   confidence,   that   a   complete   manual   recount   would   not   change   the   outcome   of   the   race." 
5 A June 22, 2016 post in the COMELEC website read: “ https://www.pilipinaselectionresults2016.com/ is                         
no longer available to display the Election Day election results as electronically transmitted from all Vote                               
Counting Machines (VCMs) and Consolidation/Canvassing Systems (CCS) nationwide. These same                   
information   will   be   made   directly   available   from   inside   the   COMELEC   Website.” 
6    http://www.comelec.gov.ph/?r=2016NLE/Resolutions/res10109  
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In recommending the change of venue and time, RMAC opined that the RMAT                         
members would benefit from a night’s rest and the venue will be more central to possibly                               
draw observers especially from the contestants. The more central venue also offered                       
better   access   to   logistics   and   security.  7

 
The RMA consisted of a twostep process: first, the audit of the votes against the                             

machine count, which was done at the municipal or city level; and second, the                           
verification, which was done at the COMELEC office in Intramuros, Manila for audits                         
that reported more than 10 variances. It did not, however, include any aggregation of the                             
precinct   results   at   the   municipal   or   city   level. 

B.3.   Random   Manual   Audit   Committee   (RMAC)  
RMAC, composed of COMELEC, PSA, and the National Citizens’ Movement for                     

Free Elections (NAMFREL), was tasked to conduct RMA for the 2016 national and local                           
elections.      It   was   constituted   by   COMELEC   through    Resolution   No.   10078 .   8

 
NAMFREL is represented by its Chairperson, David Balangue, who also chaired                     

RMAC. Tomasa Lipana served as alternative RMAC chair. Telibert Laoc, a member of                         
the NAMFREL national council, provided technical support. COMELEC is represented                   
by Supervising Commissioner, Luie Tito Guia, and NCR Director, Temie Lambino. PSA                       
is represented by Deputy National Statistician Josie Perez of Censuses and Technical                       
Coordination Office (CTCO) and Florante Varona, Chief Statistical Specialist of Census                     
Planning and Coordination Division (CPCD), for and in behalf of National Statistician,                       
Lisa   Grace   Bersales. 
 

COMELEC provided guidance on the regulations and statutes, as well as                     9

recruited, trained and deployed RMATs. COMELEC supervised and conducted the actual                     
delivery of RMAT reports and ballot boxes to the COMELEC office in Intramuros,                         
Manila, for review by RMAC. To expedite the verification of the RMAT reports, the                           
verification of some CPs was done in the field, particularly in the cities of Cebu, Iloilo,                               
Dumaguete, Bacolod, Cagayan De Oro, Zamboanga, Lucena, Tarlac, San Fernando (La                     

7 While the past audits were intended to be public, there were instances where, practically no one was                                   
present except the RMAT members, as has been reported by some NAMFREL observers. The audit, which                               
went well into the evening and until the early hours the following morning proved to be too taxing, and thus                                       
errorprone. Deployment, too, posed a challenge, not only to the RMAT members, but also to the candidate                                 
and   party   watchers   and   observers. 
8 As amended by COMELEC Resolution Nos.  10090 (April 13, 2016),  10109 (May 3, 2016) and  10133                                 
(May 11, 2016). While the resolution was formally promulgated in April and May, the meetings of the                                 
members   of   the   Committee   started   as   early   December   2015. 
9 COMELEC issued the necessary Resolutions to formalize and guide the RMA process after consulting the                               
members   of   the   RMAC.   
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Union), Ilagan, Angeles and Marawi, and in the municipality of Pili. COMELEC covered                         
most   of   the   costs   related   to   the   conduct   of   RMA . 10

 
In compliance with Section 5 of COMELEC Resolution 10078 , PSA prepared                     11

the sample design for the selection of CPs, developed the ARSP and the processing                           
system that allows data encoding and statistical tabulation of RMA results, and                       
computation   of   variances   and   accuracy   rates. 

 
As chair of RMAC, NAMFREL initiated the design of the verification process                       

and forms, provided oversight and advisory roles, and led in the preparation of the 2016                             
RMA   Report.  

 
The   RMAC   decided   on   procedural   and   policy   questions   as   a   collegial   body. 

B.4.   Random   Selection   of   Clustered   Precincts   (CPs) 
Section 5 (b) of  COMELEC Resolution 10078 (March 11, 2016), as amended by                         

Resolution No. 10090 (May 3, 2016), mandates that “(a)t least one (1) clustered precinct                           
per legislative district shall be randomly selected for audit, the number of which shall be                             
proportional to the total number of clustered precincts of the legislative district over the                           
total number of clustered precincts nationwide.” It adds that the CPs be randomly selected                           
using an “automated random selection program” to be provided by PSA and the source                           
code of which may be reviewed by political parties and citizens’ groups registered or                           
accredited   by   COMELEC. 

 
It must be stated at this point that the design of RMA in the 2010 elections                               

provided for five sample precincts per legislative district. While the requirement of law                         
speaks of only one sample per district, COMELEC decided to increase the same with the                             
intention of elevating the level of public confidence in the electoral process. In the 2013                             
elections, the sample size was pegged at the minimum prescribed by law of one sample                             
precinct   per   legislative   district.  

 
For 2016, pursuant to Section 5 (b) of  COMELEC Resolution 10078 , as                       12

amended, “to make the sample more proportionate to the number of clustered precincts                         
per legislative district”, the number of CPs for audit was set at 715 and allocated to the                                 13

10 NAMFREL covered a few meeting expenses and the costs for its members to deploy to the cities of Cebu,                                       
Iloilo,   Dumaguete,   Bacolod,   Cagayan   de   Oro   and   Zamboanga   to   conduct   onsite   RMA   verification   in   June. 
11 Part of the section reads, “The computation for the proportionate allocation of clustered precin[c]ts and                               
the design of the automated random selection program shall be under the control of the Philippine Statistics                                 
Authority   (PSA).” 
12   In   2010,   a   total   of   1,145   clustered   precincts   were   sampled,   or   five   for   each   of   the   229   legislative   districts. 
In   2013,   one   clustered   precinct   was   sampled   for   each   of   the   235   legislative   districts   nationwide.   
13    http://www.comelec.gov.ph/?r=2016NLE/RandomManualAudit 
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238 legislative districts, with at least one CP selected for each legislative district. While                           14

that comprised 0.76 percent of the 92,509 nationwide , the sample size is statistically                         15

sufficient   to   represent   the   population. 
 
 
The actual number of CPs selected (715) was determined using the proportionate                       

sample allocation methodology with legislative districts as the natural stratification                   
variable. To illustrate, the lone legislative districts of Batanes and Siquijor had one                         
precinct each for audit, while Sultan Kudarat 1st Legislative District had five, and Laguna                           
2nd   Legislative   District   had   six.  

 
The table below shows the regional breakdown of cities and municipalities, CPs,                       

and number of voters for the whole country against that from which the RMA sample was                               
obtained. 
 

Region  Dists. 
Philippines  RMA   Sample 

Cities/ 
Municipalities 

Clustered 
Precincts  Voters  Cities/ 

Municipalities 
Clustered 
Precincts  Voters 

NCR  32  32   cities  9,271  6,253,249  16   cities  72  48,146 

CAR  7  2   cities;   75 
municipalities  1,983  906,162  1   City;   13 

municipalities  15  6,314 

Region   I  12  9   cities;   116 
municipalities  5,376  2,950,775  6   cities;   35 

municipalities  42  24,440 

Region 
II  10  4   cities;   89 

municipalities  3,594  1,920,952  4   cities;   24 
municipalities  28  14,708 

Region 
III  21  14   cities;   116 

municipalities  9,511  6,056,392  13   cities;   54 
municipalities  74  47,401 

Region 
IVA  26  19   cities;   124 

municipalities  12,074  7,619,272  14   cities;   58 
municipalities  93  57,603 

Region 
IVB  8  2   cities;   71 

municipalities  2,832  1,589,326  2   cities;   20 
municipalities  23  12,716 

Region 
V  16  7   cities;   107 

municipalities  5,695  3,121,662  7   cities;   36 
municipalities  43  24,003 

Region 
VI  12  3   cities;   95 

municipalities  5,102  2,578,691  1   city;   22 
municipalities  42  21,028 

Region 
VII  14  10   cities;   97 

municipalities  6,026  3,610,691  6   cities;   15 
municipalities  43  26,344 

Region  12  7   cities;   136  5,754  2,698,880  7   cities;   36  45  22,351 

14 COMELEC Resolution No. 10133 confirmed the authority of the RMAC to make public the allocation of                                 
the   715   clustered   precincts.   
15 This excludes overseas votes, local absentee votes, and detainee votes from ballots with votes for local                                 
candidates 
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VIII  municipalities  municipalities 

Region 
IX  9  5   cities;   67 

municipalities  3,410  1,931,795  3   cities;   19 
municipalities  25  13,011 

Region 
X  14  9   cities;   84 

municipalities  4,341  2,541,331  9   cities;   21 
municipalities  34  20,483 

Region 
XI  11  6   cities;   43 

municipalities  4,108  2,659,704  5   cities;   18 
municipalities  32  20,079 

Region 
XII  8  5   cities;   45 

municipalities  3,438  2,086,112  4   cities;   22 
municipalities  28  16,914 

CARAG
A  9  6   cities;   70 

municipalities  2,669  1,547,093  4   cities;   15 
municipalities  20  12,614 

ARMM  8  2   cities;   116 
municipalities  3,747  1,863,230  3   cities;   25 

municipalities  29  13,927 

NIR  9  19   cities;   38 
municipalities  3,578  2,428,527  13   cities;   14 

municipalities  27  17,000 

Total  238    92,509  54,363,844    715  419,082 
 

Probability proportional to size (PPS) sampling, with the number of CPs as                       
measure of size, was first applied to select the cities or municipalities (first stage                           
elements). On the second and final stage of the randomized selection process, the CPs                           
(second stage elements) within the selected city or municipality were randomly drawn.                       
The outputs from the procedure are the: 1) priority list of sample CPs; and 2) contingency                               
list   of   sample   CPs. 
 

The priority sample contains the list of randomly selected priority                   
cities/municipalities and the corresponding priority list of 715 randomly selected CPs.                     
The contingency sample contains the list of randomly selected contingency                   
cities/municipalities and the corresponding randomly selected contingency CPs. The                 
contingency list was used to replace samples where audit could not be carried out in                             
selected   CPs   because   they   were   inaccessible   or   security   posed   an   issue. 
 

PSA used the ARSP to draw the lists. On May 9, 2016 at 12:00 o’clock noon,                               
random selection of the cities and municipalities from which the CPs for audit would be                             
drawn began. At 6:00 o’clock in the morning of the following day, the actual CPs to be                                 
subjected to RMA were selected. The list of 715 precincts for audit is at this link:                               
http://bit.ly/28JbKQW    or   at    http://bit.ly/293tEkc .  
 

The selections were done in public at the COMELEC National Canvassing Site at                         
the Philippine International Convention Center with representatives from the political                   
parties,   media   and   other   observers. 
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The ARSP is a computer application that has routines, functions, and algorithms                       
developed with Visual Basic 6 and MySQL database system. The program code was                         
offered for review by registered political parties and COMELEC accredited citizens’                     
group from the third week of April, 2016. On May 7, 2016, Parish Pastoral Council for                               
Responsible Voting representative, Professor William Yu, conducted an actual review of                     
the code. After said review, the ARSP was installed in a COMELEC computer which was                             
sealed   before   it   was   actually   used   on   May   9,   2016. 

 
The distribution of CPs by region is shown in the chart below. The figures above                             

each   bar   represent   the   number   of   CPs   selected   for   audit. 
 

 
 
 

B.5.   Random   Manual   Audit   Teams   (RMAT) 
The RMATs were recruited by COMELEC giving preference to former BEIs who                       

were not assigned to serve in the May 9, 2016 elections. The teams were composed of                               
five members each tasked with reading and verifying the votes on the ballot, or recording                             
them   on   the   audit   returns   and   on   the   tally   board.  16

 
COMELEC standardized the training and provided a manual (at this link:                     

http://bit.ly/1NK2lWq ) and an audiovisual material (at this link:  http://bit.ly/1pDh9jq ) for                   
the teams during training. RMATs were also provided with a “Guide on Appreciation of                           
Markings” (shown below) prepared by Smartmatic, supplier of the vote counting                     

16   The   actual   audits   took   between   five   and   six   hours   per   precinct   depending   on   the   number   of   ballots   in   a 
box. 
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machines and software provider. This Guide was used to help ensure uniformity in the                           
appreciation   of   the   votes   during   the   audit   and   the   verification. 

 
The machine will record as a vote any marks (in the grayscale) to the right of the center vertical line.                                       
The COMELEC has specified to Smartmatic that marks that cover at least 25 percent of the area of the                                     
voting oval be read as a vote. It can be gleaned from the rows marked “Circle around the voting target”                                       
that marks just outside of and touching the ovals will be counted as votes. The voting oval (also voting                                     
target) is smaller than the area that is actually scanned for marks by the machine, which is referred to as                                       
“read   area”.      The   latter   is   a   square   that   has   the   voting   oval   inscribed   in   it. 
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RMAC trained COMELEC provincial election supervisors (PES) or               
city/municipal election officers (EOs) on April 18, 2016 in Quezon City to be trainers of                             
the RMATs. The training was then cascaded by these officials to their respective RMATs                           
in   the   days   that   followed. 

  
The EOs and PES chose and prepared the venues for the actual RMA. The                           

locations   of   RMA   in   each   of   the   238   districts   are   at   this   link:     http://bit.ly/28IYxGO . 
 

A provincial election supervisor tries her hand in accomplishing the RMAT forms at their trainers’                             
training. 

B.6.   Positions   Audited 
Pursuant to Section 10 (a) of Resolution No. 10078, the positions audited were                         

president, vice president, district representative to Congress, governor, and mayor.                   
Focusing on these positions facilitated the manual audit process and the findings from                         
counting   the   marks   on   said   positions   statistically   reflected   the   overall   accuracy   rate . 17

 
If imaginary grid lines were drawn on the ballot, the voting ovals for candidates                           

for president and vice president will always be on the same location on all the ballots.                               

17 PSA opines  that presence of systemic errors can be detected by examining a sufficient number of                                 
randomly drawn representative sample precincts. Auditing all positions would be unnecessary as the                         
exercise would not significantly improve the reliability of the estimated statistics (i.e. percentage variance                           
and accuracy rates) because the machine will not make any significant distinctions to behave differently                             
when reading and counting votes for different positions. Thus, in a normal condition, the estimated                             
accuracy   rate   is   expected   to   be   nearly   the   same   in   all   positions. 
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Therefore, variances and accuracy rates could be associated to the candidates. But, the                         
voting ovals for district representatives, governors and mayors will not always be located                         
on the same grids. They move up and down the ballot depending on the number of                               
candidates of the preceding positions. In this latter case, the variances and accuracy rates                           
could not be associated to the candidates but to the generic positions (of governor,                           
representative   and   mayor). 

B.7.   Variance 
Variance is any difference between the machine generated count shown in the ER                         

and the RMA count. This is determined for all the five positions (positional variance) and                             
for each candidate for national positions. Variance could be positive or negative, and the                           
sum of which would be the net variance. It is also expressed in absolute value in order to                                   
determine the magnitude of the difference between the two counts. The sum of the                           
absolute   values   of   the   positional   variance   is   the   total   variance   in   a   CP.  

B.8.   Allowable   Margin   of   Variance 
The allowable margin of variance is at most 10 per clustered precinct. This is                           

based on an assumption made prior to the audit that the machine should have an accuracy                               
rate of at least 99.6 percent. The 0.4 percent error rate translates to an absolute variance                               18

of four for every 1,000 votes. At this accuracy level, any variance would be too small                               
that it can only be attributed to a random error, or that which can only occur by chance                                   
rather than by a systemic or introduced (manipulated) error. In the latter case, the error                             
would   be   apparent   as   it   would   pervade   the   sample   and   would   be   detected   in   the   audit. 

 
RMAC rules are: for CPs with a total variance of 10 or less, only the audit returns                                 

(AR) and audit minutes/report (AM/R) will be brought to RMAC; and for CPs with a                             
total   variance   of   more   than   10,   the   ballots   will   also   be   brought   to   RMAC   for   verification. 

B.9.   Verification   Process 
COMELEC supervised and conducted the actual delivery of RMAT reports (AR                     

and AM/R) and ballot boxes to the COMELEC office in Intramuros, Manila, for review                           
by   RMAC. 

 
Verification initially checked if the recording of votes and summing up of figures                         

on the ARs and AM/Rs documents by the RMATs are accurate. This process ensures that                             
mathematical or transposition errors are corrected so that they could not be wrongly                         
attributed   as   variance. 

18 In 2010 and 2013, the assumption was the machines are 99.0 percent accurate. The RMA reported an                                   
actual accuracy rate of 99.70 and 99.97 percent, respectively. Gaining more confidence in the machines                             
from   the   previous   results,   a   higher   accuracy   rate   of   at   least   99.6%   was   applied   in   2016. 
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For CPs with variance of more than 10, verification continued with manually                       

recounting the votes and comparing the results with those in the AM/R. The appropriate                           
corrections, if any, were entered into the AM/R before the latter was forwarded to the                             
PSA RMA Team for encoding. A copy of a verified AM/R is at this link:                             
https://goo.gl/3gQYht .   The   flowchart   of   the   verification   procedure   is   shown   below. 

 

 
A   sample   copy   of   the   Verification   Worksheet   is   at   this   link:       http://bit.ly/29wUpia .  
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B.10.   RMAC   Verifiers 
Verifiers consisted of COMELEC staff and NAMFREL volunteers. The latter                   

assisted in verifying ARs and AM/Rs, for which teams of two were assigned. For                           
verification procedures that included ballots, teams of four from COMELEC were                     
assigned. 

  
Verifiers were informed and oriented on the RMAT processes and forms prior to                         

engaging them. Supervisors from COMELEC and NAMFREL were on hand to provide                       
guidance   in   the   actual   verification   process. 

B.11.   Data   Encoding 
Verified AM/Rs were handed to the onsite PSA RMA Team for processing,                       

tabulation and analyses. Encoders input the data in their corresponding workstations and                       
uploaded   them   to   MySQL   Database. 

  
The verification and data encoding were done at the 3rd Floor of the Palacio del                             

Gobernador, a few floors below COMELEC’s national offices. While entry to the                       
verification venue was controlled to ensure security and orderly proceedings, media and                       
representatives   of   political   parties   and   candidates   were   allowed   to   witness   the   process.   

B.12.   Technical   Evaluation   Committee   (TEC) 
The determination of root cause in the event of a finding of systemic error caused                             

by valid discrepancies would be conducted by the  Technical Evaluation Committee                     
(TEC)   under   the   applicable   COMELEC   rules. 

B.13.   Information   to   Electoral   Stakeholders 
To keep key electoral stakeholders abreast on RMA procedures, RMAC invited                     

and held briefings for accredited political parties, media, civil society organizations and a                         
partner government agency . Briefings were held on May 2, May 17, May 30 and June                             19

10. Key Committee members were also able to orient the local media on RMA                           
procedures   in   the   cities   of   Cagayan   de   Oro,   Cebu,   and   Bacolod   in   early   June. 

19 A representative of the Commission on Human Rights (CHR) attended the May 2 briefing.  Bantay                               
Karapatan sa Halalan , a CHRsupported civil societyled project, also has a partnership with the                           
COMELEC   for   the   2016   polls. 
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C.   Timeline 
Date/s  Activities 

April   18  Training of RMA trainers for COMELEC PES and some EOs                   
as   RMA   trainers 

April   19   onwards  Cascade   training   of   RMATs   at   the   provincial/district   levels 

May   2  Briefing on the RMA for political parties, government               
agencies   and   members   of   the   media   and   civil   society 

May 9, afternoon of       
election   day 

Public draw and announcement of municipalities and cities               
where clustered precincts would be selected for audit at the                   
National Canvassing Center of the COMELEC, at the               
Philippine   International   Convention   Center 

May   10,   early  Public draw and announcement of the actual clustered               
precincts   and   conduct   of   the   actual   RMA 

May   11   onwards  Retrieval   of   RMA   reports,   i.e.   AR   and   AM/R 

May   16  Orientation/training of COMELEC and NAMFREL RMAC           
verifiers 

May   17   to   June   9  Verification; first orientation on the verification process for               
political   parties   and   the   media   on   May   17 

May   30   and   June   10  Media   briefing   on   the   RMA   process   and   findings 
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At   the   RMAC   media   briefing   on   the   audit   process   and   preliminary   findings   at   Palacio   del   Gobernador.  

D.   Coverage 
RMAC was able to conduct the audit and verify the results from 687 out of the                               

715 CPs, as shown in the table below. Audit and verification in 28 CPs could not be done                                   
because ballot boxes could not be retrieved or some were lacking ballots (refer to table on                               
page   19).   These   reasons   likewise   account   for   the   low   coverage   in   ARMM.  
 

RMA   Coverage 
Number   of   Clustered   Precincts  Coverage   Rate 

(Percent) Population   (N)  Sample   (n)  Verified   (n') 

Philippines  92,509  715  687  96.1 

NCR  9,271  72  71  98.6 

CAR  1,983  15  15  100.0 

Region   I  5,376  42  42  100.0 

Region   II  3,594  28  26  92.9 

Region   III  9,511  74  72  97.3 

Region   IVA  12,074  93  89  95.7 

Region   IVB  2,832  23  21  91.3 

Region   V  5,695  43  43  100.0 

Region   VI  5,102  39  39  100.0 

Region   VII  5,764  43  43  100.0 
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Region   VIII  5,754  45  44  97.8 

Region   IX  3,410  25  25  100.0 

Region   X  4,341  34  33  97.1 

Region   XI  4,108  32  31  96.9 

Region   XII  3,438  28  25  89.3 

ARMM  3,747  29  17  58.6 

Caraga  2,669  20  20  100.0 

NIR  3,840  30  30  100.0 
NCR   =   National   Capital   Region;   CAR   =   Cordillera   Administrative   Region;   NIR   =   Negros   Island   Region 

 
The chart below shows the resembling regional distribution or profiles of the                       

sampled number of CPs (blue bar) and the actual number of CPs that were audited (red                               
bar). 

 

 

D.1.   Intake   of   Reports 
Field reports on May 12 showed that of the 611 CPs that were tracked then as                               

audited, only 84 CPs, or 14 percent had variance of more than 10. However, in the                               
succeeding days when RMAC received and verified the RMAT ARs, the actual number of                           
CPs with variance of more than 10 went up to 433 from the entire sample of 715. This                                   
was primarily because instead of summing up all the positional variance and reporting the                           
total variance, the RMATs reported a variance of 10 or less so long as none of the                                 
positional   variance   exceeded   10. 
 

This scenario required RMAC to retrieve more ballot boxes than what was earlier                         
expected. To address the situation where more ballots would have to be subjected to the                             
more tedious verification process, verifier teams were added. As mentioned earlier, some                       
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verifiers, along with RMAC members, flew to different regions to conduct the                       
verification together with some local RMAT members who were reengaged by                     
COMELEC. 

D.2.   Nonresponses 
Of the 28 CPs that were not included in the audit, 12 lacked between 23 and 102                                 

ballots in the box. RMAC decided not to proceed with the verification of these CPs since                               
no conclusive results can be derived from auditing them. Moreover, there are already                         
enough samples that will allow a statistically acceptable conclusion. COMELEC,                   
nevertheless, is conducting an inquiry as to why there were lacking ballots in these CPs. It                               
is interesting to note, however, that during the process of verification in Iloilo, it was                             
discovered that the lacking ballots were caused by the RMAT’s inadvertent failure to                         
deposit said ballots in the box prior to sealing thereof during the first level audit. The                               20

subject ballots were eventually brought to the verification venue and included in                       
verification.  

 
Verification of the following CPs could not be completed because of reasons                       

stated   below: 
 

Clustered   Precincts   Which   Could   Not   Be   Verified 

Legislative   District  City/ 
Municipality  Barangay  Precincts   in   the 

Cluster 
Reason   for 

NonVerification 

1  Romblon, 
Lone   District  Alcantara  Guiob 

0010A,   0010B, 
0010E 
 

Ballots could not be       
retrieved** 

2  Sultan 
Kudarat,   2nd  Palimbang  Kraan  0056B,   0058A, 

0058B,   0059A 
Ballots could not be       
retrieved 

3  Basilan,Lone  Maluso  Tubigan  0036A,   0037A, 
0038A 

Ballots could not be       
retrieved 

4  Lanao   del   Sur, 
1st   Masiu  Matao   Araza  0041A,   0041B  Ballots could not be       

retrieved 

5  Lanao   del   Sur, 
1st*   Marawi   City    0143A,   0144A, 

0145A) 
Ballots could not be       
retrieved 

6  Maguindanao, 
1st  Upi  Borongotan  0034B,   0035A, 

0035B 
Ballots could not be       
retrieved 

7  Maguindanao, 
1st  Parang  Guiday   T. 

Biruar 
0040A,   0040B, 
0040C,   0041A 

Ballots could not be       
retrieved 

20 Due to ambiguous marks, overvotes and undervotes segregated by the RMAT in envelopes provided to                               
them.  
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8  Maguindanao, 
1st  Cotabato   City  Bagua   I 

0178A,   0178B, 
0179A,   0180A, 
0181A,   0181B 

Ballots could not be       
retrieved 

9  Maguindanao, 
1st  Cotabato   City  Rosary 

Heights   VIII 
0388B,   0389A, 
0390A,   0391A 

Ballots could not be       
retrieved 

10  Sulu,   1st   Jolo  San 
Raymundo 

0181B,   0181C, 
0182A,   0182B 

Ballots could not be       
retrieved 

11  Cavite,   2nd   Bacoor  Molino   IV  0326A,   0326B, 
0326C,   0326D 

Cluster audited not     
among   sample 

12  Samar,   2nd   Santa   Rita  Magsaysay  0061A,   0061B, 
0062A,   0063A 

Cluster audited not     
among   sample 

13  Lanao   del 
Sur,   2nd  

Bayang  Lalapung 
Upper 

0027A,   0027B, 
0027C 

Cluster audited not     
among   sample 

14  Laguna,   1st  San   Pedro 
City 

Cuyab  0048A,   0048B, 
0049A,   0049B 

Valid ballots all torn       
in   half   lengthwise 

15  Lanao   del 
Sur,   1st 

Ditsaan 
Ramain 

Dado  0020A,   0020B, 
0020C,   0020D 

Wet ballots; marks     
cannot   be   read 

16  TawiTawi, 
Lone   District 

Sibutu  Hadji 
Mohtar 
Sulayman 

0038A,   0038B, 
0039A,   0039B 

Big crack on ballot       
box cover;   
authenticity of ballots     
cannot   be   ascertained 

*Replaced   CPs   0074A,   0074B,   0074C,   0074D,   Wao   municipality,   barangay   Milaya. 

** The phrase “Ballots could not be retrieved” was attributed to those randomly selected CPs wherein                               
security and logistical constraints were existing at the time of conduct of the verification process. For                               
example in Masiu, local canvassing was still ongoing at the time of conduct of the verification process                                 
and a standoff between local candidates was reported. The RMAC notes that 11 out of the 16 areas are                                     
located in ARMM. However, since sampling is based on a national domain, no conclusion can be derived                                 
from such fact. The RMAC considered the statistical sufficiency of valid samples on the affected                             
legislative   district   in   treating   the   above   samples   as   “nonresponses”.  

 
The 28 CPs were treated as “nonresponses” and represented 3.92 percent of the                         

entire   sample.      The   number   is   not   sufficiently   large   to   result   in   a   sampling   bias.  21

21 Sampling bias refers to the tendency of a sample statistic to systematically overestimate or                             
underestimate the population parameter, which in this case refers to the variance and accuracy rate. Thus,                               
the resulting sample size of 687 CPs is more than sufficient to come up with valid and reliable estimates of                                       
population   parameter. 
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E.   Results   and   Conclusions 

E.1.   Variances   Per   Position   and   Accuracy   Rates 
The actual (unweighted) variances and the accuracy rates based on 687 verified                       

CPs   are   as   follows: 
 

Unweighted 
Variance 

Votes  Variance 
Accuracy 
Rate** per   ER  per   RMA  Negative  Positive  Absolute  Percent 

per   ER* 

Total  1,416,898  1,417,751  896  489  1,385  0.10%  99.9023% 

President  313,794  313,850  194  138  332  0.11%  99.8942% 

Vice   president  302,874  302,934  185  125  310  0.10%  99.8976% 

Representative  279,223  279,323  165  65  230  0.08%  99.9176% 

Governor  221,154  221,465  147  62  209  0.09%  99.9055% 

Mayor  299,853  300,179  205  99  304  0.10%  99.8986% 

*Percent   of   Absolute   Variance   in   Votes   per   ER.   
**Accuracy   rate   is   Absolute   Variance   divided   by   Votes   per   ER. 
 

The net variances are all negative (shown in the chart below), which could only                           
mean that the RMATs and verifiers tended to consider marks that were not fully shaded                             
but   in   the   borderline   of   those   which   would   be   recognized   by   the   machine   as   votes. 
  
  The   graph   below   shows   data   on   negative,   positive   and   net   variances. 
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E.2.   Impact   of   the   verification  
The total variance in 254 CPs (687 less 433), as reported by the RMATs, did not                               

exceed 10. Therefore, the verification only involved examining ARs and AM/Rs. The                       
corresponding accuracy rates from 254 CPs are shown in the table below. In these sample                             
CPs, the reported variances were no longer verified and were assumed to be accurate for                             
purposes   of   coming   up   with   a   statistically   valid   conclusion. 

 
For the presidential position, 104 or 41 percent of precincts have zero variance,                         

and 147 or 57 percent of precincts have between one and five. Two precincts have a                               
variance of seven and one precinct had a variance of nine. The distribution of variances                             
shows   no   indication   of   systemic   error. 

 

RMA   Position 
Total  Variance   (Difference   between   ER 

and   RMA)  Accuracy 
Rate 

Per   ER  Per   RMA  Negative  Positive  Absolute 

President  110,490  110,537  179  132  311  99.7185 

Vice   President  107,692  107,752  177  117  294  99.7270 

Representative  98,709  98,808  160  61  221  99.7761 

Governor  71,562  71,643  139  58  197  99.7247 

Mayor  104,715  104,812  187  90  277  99.7355 

From   254   of   687   or   37   percent   of   precincts  Average   Accuracy  99.7380 
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The total variance in each of the 433 CPs, as reported by the RMATs, exceeded                               
10. Following RMAC rules, the votes on the ballots in these CPs were validated or                             
verified. The corresponding accuracy rates from 433 CPs, after verification or validation,                       
are   shown   in   the   table   below. 

 

RMA   Position 
Total  Variance   (Difference   between   ER 

and   RMA)  Accuracy 
Rate 

Per   ER  Per   RMA  Negative  Positive  Absolute 

President  203,304  203,313  15  6  21  99.9897 

Vice   President  195,182  195,182  8  8  16  99.9918 

Representative  180,514  180,515  5  4  9  99.9950 

Governor  149,592  149,596  8  4  12  99.9920 

Mayor  195,138  195,147  18  9  27  99.9862 

433   of   687   or   63   percent   of   precincts  Average   Accuracy  99.9920 

E.3.   Sources   of   variance 
COMELEC had stressed in their voter education campaigns that voters should                     

completely shade or fill the voting ovals. However, there were instances where the ovals                           
were partially shaded, requiring the RMAT and the verifiers to resort to interpretation on                           
whether   these   were   votes   counted. 

 
One of the sources of variance,           
therefore, is the difference between         
humans and machines in       
distinguishing if a partially shaded         
oval is a vote or not. To determine               
with machine exactitude if a mark           
covers 25 or 30 percent of a voting               
oval is impossible for a human eye;             
and to consistently interpret such         
judgment over a number of instances           
is another impossibility. Presented       
with a situation wherein a mark           
borders between a vote and novote,           
the auditor is likely to decide in             
favor   of   the   former.   
 

 
   Page   25   of   47  



 
 

2016   RMA   Report 

The visualization on the “voting target” and “read area” (enlarged and not drawn                         22

to scale) was from a  query by the RMAC to Smartmatic . (The link to that email is here:                                   
http://bit.ly/297JeNU ). 
 

The machine feature to prompt and return the ballot to a voter if there are any                               
undervotes and ambiguous marks, was deactivated to give way to the printing of the                           
voters verifiable audit paper trail (VVPAT). Therefore, to ensure that the chances of a                           
mark   would   be   read   as   a   vote,   COMELEC   adjusted   the   threshold   from   50   to   25   percent.  

 
Despite the public information, some voters did not fully shade the oval, which                         

required the RMATs and verifiers to exercise discretion. Some examples are shown                       
below.  
 

   

 

   

22    https://www.youtube.com/watch?v=DbQAlHSOLUo    and 
https://www.youtube.com/watch?v=Ibn9PVws9YE 
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If the mark of candidate number 6 is a vote, then this position would be overvoted. If not, the vote                                       
would   go   to   candidate   number   5. 

 
The oval for mayoral candidate number 1 (left) is fully shaded. However, the ink from the marking on                                   
the reverse side of the ballot blotted through to smear the voting oval for mayoral candidate number 2                                   
(right),   potentially   making   the   position   as   overvoted. 

 
The appreciation of inadequately shaded or ambiguously marked ovals also                   

differed during the audit and the verification. The audits at the municipal level are akin to                               
the preautomation manual appreciation of votes, the primary feature of which is                       
transparency  the process including the marking of  taras per vote count is visible to the                               
public.  
 

At the local level audit the RMA teams would first verify if the number of valid                               
ballots (and rejected ballots, if there are any) equal the number of voters who voted.                             23

They would then stack the ballots by 100. From each ballot, the vote for president is                               
read, and a tally is added for the candidate on the tally sheet and on the AR. An overvote                                     
or an undervote/no vote would be recorded on the appropriate sections on the audit                           
returns. For ambiguous marks, the RMATs would decide if they would count them and                           
record   the   same   in   the   ARs. 
 

Still on the same ballot, the process is repeated for the vice president and for the                               
rest of the positions. There are separate tally sheets and ARs for each position. RMATs                             

23   Any   discrepancy   would   be   noted.      This   would   then   be   addressed   during   the   verification. 
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would ensure that when the votes on each ballot are read, candidate or party watchers and                               
observers   would   get   to   see   if   they   recorded   correctly   on   the   tally   sheet   and   on   the   AR. 
 

After each stack, subtotals for each candidate are computed, including the number                       
of overvotes, undervotes and no votes. If they do not tally 100, the process is done all                                 
over   again   before   moving   on   to   count   the   next   stack   of   100   ballots. 
 

The process would end by transposing the totals into the AM/R and the                         
determination   of   the   variance. 
 

Transparency is likewise observed during verification. However, the process                 
differs from that of the RMATs, as verifiers have more time and opportunity to scrutinize                             
more exhaustively the ballots. After checking that the ballots are of the same number as                             
the voters who voted, the verifiers would then start with the president position and                           
examine each ballot for fullyshaded marks, overvotes, undervotes and no votes.                     
Ballots with valid marks are stacked for each of the six candidates. Those that are                             
overvoted,   undervoted   and   with   no   marks   are   each   stacked   separately. 
 

Those with ambiguous marks are also stacked separately. Each mark is                     
reexamined before it is categorized as a vote, an overvote or an undervote. At times,                             
the ambiguous marks for a candidate are spread sidebyside each other allowing verifiers                         
a more uniform appreciation of whether the marks are read by the machine through a                             
closer examination. Supervisors were also readily on hand to assist the teams in dealing                           
with ambiguous marks, recording of the results, and checking that the figures are                         
reconciled. 
 

The verifiers then count the ballots in each stack for valid votes for each                           
candidate, overvoted ballots, and undervoted ballots. If the total do not tally with the                           
number of ballots in the box, the process is repeated. If they do, the results are entered in                                   
the Verification Worksheet. Then they move to the next position and repeat the entire                           
process. 
 

Just like in the local level audit, the process ends with recording the totals in the                               
same   AM/R   used   by   the   RMAT   and   the   variance   is   rechecked   or   recomputed. 
 

The RMAC believes that the more tedious and restrictive ballothandling situation                     
at the local level discouraged the RMATs to check and recheck if the subtotals, totals and                               
other figures tally. If a count of a batch of 100 ballots is off by even one, the penalty of                                       
going back to each ballot would be timeconsuming. In the verification, it is a lot easier to                                 
recount   ballots   that   are   already   stacked   according   to   votes   by   candidates. 
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At the RMAT level, only one person actually handles the ballot. The rest of the                             
members are checking or tallying the votes. During verification, all four members help in                           
sorting the ballots and in counting the marks or votes. The verification process, therefore,                           
is more thorough and each member is more or less equally putting in the same effort as                                 
the others. Checking and rechecking of the marks and reconciling the figures with the                           
support of supervisors during the verification are not as tedious as in the local level audit.                               
As a testimony to this and depending on the number of ballots, the fivemember RMATs                             
took between five and six hours, while the fourmember verifier teams took between two                           
and   three   hours,   on   the   average,   to   complete   a   box   of   a   CP. 
 

 
Verification   team   members   examine   marks   on   the   few   remaining   ballots.      All   the   other   ballots   have   been 
sorted   and   stacked   according   to   position   and   candidate.   

 
In the course of the verification, the RMAC deemed it appropriate to quantify the                           

specific causes of variance, i.e. the inadequately shaded or ambiguous marks, misplaced                       
marks and the abstentions. As the modification was done in midstream of the process,                           
such detailed data were captured from only 406 CPs. These precincts had a total of                             
867,336 marks where 12,677, or 1.46 percent, were found to be inadequately shaded or                           
ambiguous. This is equal to about 15 marks for every 1,000. This percentage is broken                             
down into: those that were counted as votes by the RMAT but not by the machine at 1.1                                   
percent;   and   those   counted   by   the   machine   but   not   by   the   RMAT   at   0.4   percent. 
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Misplaced marks are those outside the read areas, therefore not considered as                       
votes. They accounted for about 0.22 percent, or about two in every 1,000 marks. These                             24

two   types   of   marking   accounted   for   1.68   percent   of   the   total   marks   that   were   examined. 
 

Ambiguous   and 
Misplaced 
Marks 

Ambiguous   marks   counted 
Misplaced 
Mark 

Count   of   total   marks 

by   RMA   not 
by   VCM 

by   VCM   not 
by   RMA  per   ER  per   RMA 

Total  10,212  2,465  1,914  867,336  867,398 

President  2,221  621  424  190,644  190,649 

Vice   President  2,098  542  402  182,801  182,822 

Representative  1,964  458  300  168,835  168,853 

Governor  1,815  328  389  142,205  142,215 

Mayor  2,114  516  399  182,851  182,859 
From   406   out   of   433   clustered   precincts   which   ballots   had   undergone   verification. 

 
Examples of ambiguous or inadequately shaded marks, misplaced marks and                   

others   are   shown   below. 
 

   

   

   

 

24 In a few instances, the RMATs were confused on how to appreciate the mark. The RMATs either                                   
considered the mark as a vote or marked the ballot that had the misplaced shading as “Disputed”. These,                                   
however,   were   corrected   during   verification. 
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E.4. Examination of Voter Verified Paper Audit Trails               
(VVPATs) 

It is worth noting that VVPATs were used in the elections for the first time.                             
Sample examination revealed that the total number of votes per the VVPATs exactly                         
matched with the ER data. For a few other CPs, the verifiers counted the number of                               
VVPATs and matched them with the number of valid votes. The results were uneven and                             
inconclusive. In precincts wherein the VVPAT containers were found inside the box,                       
some precincts had all the VVPATs while some were lacking a few or a good number.                               
There were, however, a number of precincts where the VVPAT container was not placed                           
inside the box. The audit did not aim and could not provide any firm findings if the rule                                   
for voters to drop the receipts in the receptacles provided before leaving the polling                           
station   was   followed   or   enforced   by   the   boards   of   election   inspectors. 

E.5   Fillup   Rate 
The table (below) reveals how voters voted across various positions. If the ratio of                           

ambiguous and misplaced marks against total marks reviewed from this subset of 406                         
CPs could be validly applied to the fillup rates, those that could potentially be converted                             
into   a   vote,   would   be   in   the   range   of   1.68   percent. 

 

FillUp   Rate  Voters   Actually 
Voted 

Total   valid   votes 
per   ER  FillUp   Rate* 

President  330,813  313,794  94.9% 

vice   president  330,813  302,874  91.6% 

Representatives  330,813  279,223  84.4% 

Governor**  264,601  221,154  83.6% 

Mayor  330,813  299,853  90.6% 
*   Number   of   voters   who   voted   for   the   position   expressed   in   percentage 
**   NCR   and   chartered   cities   do   not   vote   for   governor 

 
The   other   component   of   the   difference   between   the   number   of   voters   who   voted 

and   the   valid   votes   (the   reciprocal   of   the   fillup   rate)   are   the   overvotes   and   the   no   votes 
or   abstentions.      From   the   406   of   the   433   clustered   precinct   that   underwent   verification, 
these   are   disaggregated   below: 
 

Overvotes   and 
Abstentions 

(406   precincts) 

Voters  Fillup 
Rate 

Overvotes  No   Votes/ 
Abstentions 

Overvotes 
and 

Abstentions 

Voted  ER   Count  Total  %  Total  %  Total  % 
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President  203,428  190,644  93.72%  4,269  2.10  5,974  2.94  10,243  5.04 

Vice   President  203,428  182,801  89.86%  3,112  1.53  14,867  7.31  17,979  8.84 

Representative  203,428  168,835  82.99%  1,856  0.91  29,729  14.61  31,585  15.53 

Governor  172,819  142,205  82.29%  2,281  1.32  25,309  14.64  27,590  15.96 

Mayor  203,428  182,851  89.88%  1,176  0.58  15,837  7.79  17,013  8.36 

E.6.   Weighted   Estimates  
Weighted estimates are done after all the audit data have been collected. It looks                           

into   th 
Weighted estimates are done after all the audit data have been collected. It looks                           

into the probability of inclusion of each of the 687 verified CPs in the computation to                               25

represent all the 92,509 CPs. Weights vary across legislative districts depending on the                         
number   of   CPs   drawn. 

 
It is important to understand that the numbers, as shown in the succeeding tables                           

below, are estimates based on the results of the audit of 687 CPs (out of the 715 samples)                                   
then extrapolated to the 92,509 CPs. These numbers therefore are not actual results, as                           
recorded by the counting machines in the 92,509 CPs. Only weighted estimates can be                           
presented   due   to   the   sampling   methodology   applied.  

 
The overall weighted accuracy rate for all positions is 99.903 percent, and the                         

accuracy rates by position are shown in the table below. Weighted accuracy rates are                           
estimates   for   the   total   number   of   voters   who   actually   voted   from   the   92,509   CPs. 
 

25 The probability of inclusion is computed as the chance of a unit to be included in the sample. For example                                         
in the 1st Legislative District of Manila there are 338 total clustered precincts (N), of which three sample                                   
clustered precincts are drawn (n). Therefore, the probability of inclusion of the three precincts in the                               
sample   is   three   divided   by   338   or   0.8896   percent. 
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   Weighted 
Variance    and 26

Accuracy   Rate 

Total 
Weighted 
ER   Count  

Total 
Weighted 
Audited 
Count 

Absolute 
Variance 

Accuracy 
Rate 

Standard 
Error  27

95%   Confidence 
Interval  28

Lower 
Limit 

Upper 
Limit 

President  42,237,968  42,245,845  44,211  99.8953%  0.0094  99.8769  99.9137 

Vice   President  40,770,783  40,777,984  42,014  99.8970%  0.0086  99.8801  99.9139 

Representative  37,455,701  37,469,337  31,150  99.9168%  0.0082  99.9007  99.9329 

Governor  30,074,604  30,086,356  28,670  99.9047%  0.0101  99.8849  99.9245 

Mayor  40,468,623  40,483,596  40,663  99.8995%  0.0087  99.8824  99.9166 

Overall   accuracy   rate  99.9027%  0.0040  99.8947  99.9106 

 
The table below shows the effect when the variance is applied in the ranking of                             

candidates   of   the   national   positions. 
 

Weighted   Net 
Variance 

Weighted 
ER   Count 

Weighted 
Audit 
Count 

Total 
Variance 

Negative 
Variance 

Positive 
Variance 

Net 
Variance 

(a)  (b)  (d)  (e)  (f)  (e)   +   (f) 

President:   Total  42,237,968  42,245,845  44,211  26,044  18,167  7,877 

Duterte,   Rody 
(PDPLaban)  16,380,789  16,384,605  12,528  8,173  4,356  3,817 

Roxas,   Mar   Daang 
Matuwid   (LP)  10,029,088  10,029,087  9,422  4,711  4,711  0 

Poe,   Grace   (Ind)  9,158,098  9,160,817  12,945  7,832  5,113  2,719 

26 The weighted “variance”is the difference between weighted ER counts and weighted RMA counts.                           
Weights are computed at each legislative districts. The weight is the inverse of the probability of inclusion,                                 
and in the above example of the 1st Legislative District of Manila, it is computed as 338 divided by three or                                         
112.667. This means each sample clustered precincts in this district represents about 113 clustered                           
precincts. 
27 The standard error is the standard deviation of the sampling distribution of a statistic. Here, the statistic                                   
refers to the computed “Accuracy Rate” from only one of many possible sample of size 715. There are “N”                                     
number of possible ways or combinations to select sample of the same size (715) from a total 92,509                                   
clustered precincts nationwide. Therefore we can have N possible computed “accuracy rate” statistics. The                           
variation of these N statistics is estimated by the standard error. Higher standard error implies that the                                 
computed “accuracy rate” is not stable and may drastically change from sample to sample. The standard                               
error of the accuracy rate is computed using statistical software STATA ( http://www.stata.com/ ) version 12                           
applying   the   Taylor   series   of   linear   approximation.  
28 The standard error of the accuracy rate of 99.8953 for the presidential count is 0.0094 with a confidence                                     
interval of 99.8769 to 99.9137. It implies that if the process is repeated several times and the same sample                                     
size is drawn, the resulting accuracy rate will not vary within the computed interval and there will always be                                     
an overlap within each of the computed interval 95 percent of the time. Confidence interval is the point                                   
estimate (99.8953) plus (to get the upper limit) or minus (to get the lower limit) the margin of error. The                                       
margin of error is the product of the zvalue or 1.96, and the standard error of 0.0094. The zvalue of 1.96                                         
corresponds to the 95% confidence interval. The lower limit is 99.8953 minus 1.96 (0.0094) or 99.8769,                               
while   the   upper   limit   is   99.8953   plus   1.96(0.0094)   or   99.9137. 
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Binay,   Jojo   (UNA)  5,177,693  5,180,187  6,649  4,571  2,078  2,493 

Defensor   Santiago, 
Miriam   (PRP)  1,459,733  1,458,628  1,882  388  1,494  1,106 

Seneres,   Roy 
(WPPMM)  32,567  32,521  784  369  415  46 

Vice   President:   Total  40,770,783  40,777,984  42,014  24,607  17,407  7,200 

Robredo,   Leni   Daang 
Matuwid   (LP)  14,206,288  14,210,763  10,363  7,419  2,944  4,475 

Marcos,   Bongbong 
(Ind)  14,131,937  14,131,051  11,815  5,464  6,351  887 

Cayetano,   Alan   Peter 
(Ind)  5,623,250  5,625,633  7,262  4,822  2,440  2,382 

Escudero,   Chiz   (Ind)  5,217,294  5,218,249  8,047  4,501  3,546  955 

Trillanes,   Antonio 
(Ind)  823,689  823,251  2,191  877  1,315  438 

Honasan,   Gringo 
(UNA)  768,325  769,038  2,336  1,525  811  714 

Position   total             

Representative  37,455,701  37,469,337  31,150  22,393  8,757  13,636 

Governor  30,074,604  30,086,356  28,670  20,211  8,459  11,752 

Mayor  40,468,623  40,483,596  40,663  27,818  12,845  14,973 
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The table below shows the magnitude of the variance if it were applied to all of                               
the   92,509   CPs. 
 
Weighted 
Variance   per 
Position   and 
National 
Candidate 

Weighted 
ER   Count 

(a) 

Weighted 
Audited 
Count   (b) 

Percent   of 
Total   Audit 

Variance 
(d)   Accuracy 

Variance   per 
candidate 
per   precinct 

(e) 

Position   audited: 
President  42,237,968  42,245,845  100.00%  44,211  99.90%  0.48 

Duterte,   Rody 
(PDPLaban)  16,380,789  16,384,605  38.78%  12,528  99.92%  0.14 

Roxas,   Mar   Daang 
Matuwid   (LP)  10,029,088  10,029,087  23.74%  9,422  99.91%  0.10 

Poe,   Grace   (Ind)  9,158,098  9,160,817  21.68%  12,945  99.86%  0.14 

Binay,   Jojo   (UNA)  5,177,693  5,180,187  12.26%  6,649  99.87%  0.07 

Defensor   Santiago, 
Miriam   (PRP)  1,459,733  1,458,628  3.45%  1,882  99.87%  0.02 

Seneres,   Roy 
(WPPMM)  32,567  32,521  0.08%  784  97.59%  0.01 

Position   audited: 
Vice   President  40,770,783  40,777,984  100.00%  42,014  99.90%  0.45 

Robredo,   Leni 
Daang   Matuwid 
(LP) 

14,206,288  14,210,763  34.85%  10,363  99.93%  0.11 

Marcos,   Bongbong 
(Ind)  14,131,937  14,131,051  34.65%  11,815  99.92%  0.13 

Cayetano,   Alan 
Peter   (Ind)  5,623,250  5,625,633  13.80%  7,262  99.87%  0.08 

Escudero,   Chiz 
(Ind)  5,217,294  5,218,249  12.80%  8,047  99.85%  0.09 

Trillanes,   Antonio 
(Ind)  823,689  823,251  2.02%  2,191  99.73%  0.02 

Honasan,   Gringo 
(UNA)  768,325  769,038  1.89%  2,336  99.70%  0.03 

Position   audited             

Representative  37,455,701  37,469,337    31,150  99.92%  0.34 

Governor  30,074,604  30,086,356    28,670  99.90%  0.31 

Mayor  40,468,623  40,483,596    40,663  99.90%  0.44 
* Estimated variance per position/candidate per clustered precinct (e) is Total variance per                         
candidate/position (d) divided by the total number of clustered precincts or (e) = (d) / 92,509 . For                                 
Representative, 31,150 (cumulative variance) is divided by 238 legislative districts, which equals 130.88                         
variance per district. With an average of 388.70 clustered precinct per district, the variance per precinct is                                 
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0.34. For Governor, the cumulative variance of 28,670 is divided by the total number of provinces, which                                 
is 81. The result when divided by 1,142.10, which is the average number of clustered precincts per                                 
province, is 0.31. For Mayor, the figures applied are 1,634 cities/municipalities and 56.61 average number                             
of   clustered   precincts   per   city/municipality,   which   result   to   a   0.44   variance   per   precinct. 

E.7.   Other   Findings 

E.7.a. Fullyshaded Marks that May Not have been Counted                 
by   the   VCM  

There are 13 ballots showing fullyshaded marks for congressional candidate “1.                     
Berdin, Reynaldo (UNA)” in CP No. 0167A, 0168A, 0168B (cluster number 22260015)                       
of Barangay Basak, LapuLapu City in the province of Cebu. However, the ER showed                           
12 votes for the candidate, and there were no record of rejected ballots from the cluster.                               
There is a need to examine the results in this precinct and find out how the machines                                 
actually   read   the   marks. 

 

 
A   high     resolution   photo   is   at   this   link:       http://bit.ly/29enL65   

E.7.b.   Votes   Cast   Allegedly   Not   Reflected   in   the   VVPAT 
Five voters registered before the BEIs their protests that the votes they had cast                           

were not the same ones that appeared in the VVPAT. This is in CP No. 0001A, 0002A                                 
and 0002B (cluster number 4615001) in Barangay Poblacio, Manjuyod in the province of                         
Negros   Oriental. 
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The notes on the Voter Receipt Complaints, a form (below) designed by the EO,                           

show: 
 
“1. Voter 1 (signed)  complaint that his vice president is Bong Marcos but in the                               

receipt   was   Honasan,   Gringo   (UNA).   Precinct   No.   0002B      71   at   6:35am”. 
“2. Voter 2 (signed)  complaint that is member House of Representative is Josy                           

Limkaichong   but   in   receipt   was   Paras,   Jing   (NUP)   at   6:51am. 
“3.   Voter   3(signed)      ballots   rejected   by   with   receipt   all   was   undervoted   at   7:03am. 
“4. Voter 4 (signed)  complaint undervote all candidates in his receipt  his                           

president was Duterte/Vice Pres  Marcos / Senators: Pacquiao, Gatchalian, Guingona,                     
Villanueva, Osmena / House of Representatives: none / Governor: Roel Degamo / Mayor:                         
Dr Sy / Vice Mayor: Abuso / Member Sangguniang [sic] Bayan: Apollo Abarca,                         
Abrasaldo,   Acab,   Andaya   Jr.,   Resty   Baldado,   Mila   K.   at   9:12am. 

“5. Voter 5 (signed)  complaint undervote president / 4 senators undervote /                         
Mayor undervote / 2 members Sangguniang [sic] Panlalawigan undervote / 3 undervote                       
member, Sangguniang [sic] Bayan in his receipt. Where President was Roxas, Mar /                         
Mayor Dr. Sy / 3 Member Sangguniang [sic] Bayan: Francis Abrasaldo, Acab M, Abarca                           
A.   0001A      90   at   9:30am.” 
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A   high   resolution   photo   is   at   this   link:       http://bit.ly/29e4qiw . 
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VVPATs that were attached to Voter Receipts Complaints. The high resolution photo is at this link:                               
http://bit.ly/29ewi90 .  

 
This is noteworthy because only  42 votes separates the winning and the losing                         

candidate for mayor . It appeared that an election protest might have already been filed at                             29

the time of the verification on June 3. The expected revision and recount of the ballots as                                 
well as examination of the decrypted image of the ballot, if properly sought, in the course                               
of   the   election   protest   will   shed   light   as   to   how   the   machines   actually   read   the   marks.   

E.7.c.   Rejected   Ballots 
There were three rejected ballots noted in the Minutes of Voting and Counting of                           

CP No. 0001A, 0002A, 0002B in Poblacion, Manjuyod, Negros Oriental. During                     
verification, the RMAC found three ballots marked “Rejected”. Upon close visual and                       
repeated inspection of the ballots, the RMAC could not find any indications why the                           
ballots   should   be   rejected.   The   barcode   information   from   each   of   the   ballots   are: 
 

  Rejected   ballot   front   side 
sequence   no. 

Rejected   ballot   back   side 
sequence   no. 

1  46150001   133   3424   01   0  
Photo:    http://bit.ly/29bk5AW  

46150001   133   3424   02   0  

2  46150001   153   1688   01   0   46150001   153   1688   02   0  

29    http://ph.rappler.com/local/region/NegrosIslandRegion/NegrosOriental/Manjuyod  
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Photo:    http://bit.ly/29c4HAs  Photo:    http://bit.ly/29lH0c8  

3  46150001   339   4551   01   0  
Photo:    http://bit.ly/29bWCvs  

46150001   339   4551   02   0  
Photo:    http://bit.ly/29gDqhp  

 
Photos of the rejected ballots and some valid ballots (at this link:                       

http://bit.ly/29qGUii ) were taken during the verification with the intent of bringing the                       
case   up   to   the   TEC. 

E.7.d.   Lacking   Unused   Ballots  
The RMAC found during the course of verification that some unused ballots were                         

either not deposited inside the relevant box or are lacking in number. An investigation on                             
the   matter   should   be   pursued. 

E.7.e.   How   Some   Voters   Marked   their   Votes 
The RMAC found out that some voted by marking the ballots differently. Sample                         

photos   of   such   ballots   are   accessible   at   this   link:    http://bit.ly/29bFFFj .  

F.   Conclusion 
Based on the 99.60 threshold accuracy rate, the RMAC concludes that there is no                           

systemic error with an actual finding of a 99.9023 accuracy rate. The machine counts                           30

were   statistically   equal   to   the   counts   that   resulted   from   the   audit.  
 
Although the COMELEC Resolution provides that root cause analysis shall be                       

done by TEC upon a finding of systemic error, the RMAC endorses to the TEC the cases                                 
cited for precinct cluster 0167A, 0168A, 0168B (cluster number 22260015) of barangay                       
Basak in the lone legislative district of LapuLapu City in the province of Cebu, and                             
precinct cluster 0001A, 0002A and 0002B (cluster number 4615001) in barangay                     
Poblacion   in   the   town   of   Manjuyod   in   the   province   of   Negros   Oriental. 

G.   Recommendations 
Section 33 of Republic Act 9369 instructs the Joint Congressional Oversight                     

Committee to conduct a comprehensive assessment and evaluation of the performance of                       

30 The resulting accuracy rate is based on the audit of 687 randomly selected clustered precincts. The 28                                   
clustered precincts (715 less 687) were treated as nonresponses due to several issues, as explained in the                                 
body of this report, after determination of statistical sufficiency of valid samples in the affected legislative                               
districts. 12 of the 28 clustered precincts are from ARMM. However, since sampling is based on a national                                   
domain,   no   conclusion   can   be   derived   from   such   fact.  
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the different AES technologies implemented and make appropriate recommendations to                   
Congress, including “an evaluation of their [AES’] accuracy through a comparison of a                         
random sample of the AES election results with a manual tabulation, and the conduct of                             
similar   tests.”  31

 
RMAC submits recommendations, as discussed below, to COMELEC, the TEC                   

and   the   Joint   Congressional   Oversight   Committee. 

G.1.   For   Further   Action 
a. For COMELEC to decrypt the digital picture images of the ballots stored in the                           

SD (secure digital) cards from CPs where marks, which were clearly votes, may                         
not have been counted by the machine. The purpose is to determine how the                           
machine actually read and recorded the marks. Should variances remain after                     
checking the digital images, these should be referred to the TEC for root cause                           
analysis. The machine provider would also be furnished a copy and asked for its                           
explanation. 

G.2.   Addressing   Election   Protests 
RMAC is aware that the results of this audit, while would not affect the results of                               

the elections, could offer ways to improve the steps, guidelines and procedures related to                           
election protests. Moreover, the protesters could take specific cues from the audit                       
procedures and results. The magnitude of the ambiguous or inadequately shaded marks                       
and the variance could help guide the parties on whether to pursue the protest cases that                               
they have already filed. In the event that they decide to, RMAC would like to offer these                                 
recommendations: 

 
b. The same “Guide on Appreciation of Markings” be used in the review or revision                           

of ballots. This will make the appreciation of markings uniform and preserve the                         32

standards   under   which   a   vote   is   deemed   counted   or   not. 
 

c. The more efficient process of carrying out the revision, however, would be to refer                           
to the ballot image and the interpretation of the vote by the machine. The                           
emphasis would be that election protests be decided based on how the machines                         
read the votes and that voter intent can only be expressed according to the                           
threshold fixed for the system. These pieces of information are contained in each                         
of the SD cards used in each of the counting machines. The Committee, therefore,                           

31    http://www.comelec.gov.ph/?r=References/RelatedLaws/ElectionLaws/AutomatedElection/RA9369  
32 This is the term used by the COMELEC when the votes of candidates are reviewed and appreciated in an                                       
election   protest. 
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recommends that protesting parties agree to use the data from the SD cards for the                             
revision   process. 

 
d. That the same reference be used and the same standard apply before all tribunals                           

hearing   election   protests. 

G.3.   Reducing   Uncounted   Votes 
The automation in 2016 is a third iteration and voters are expected to be more                             

familiar on how to correctly mark a vote. The audit revealed that around 1.68 percent of                               
the marks examined from a subset of the sample are ambiguous, or inadequately shaded                           
and misplaced marks. This is an area where improvements could potentially be made and                           
RMAC   recommends: 

 
e. That political parties and candidates during their campaign, emphasize to their                     

voters   on   how   to   correctly   cast   or   mark   their   votes. 
 

f. That COMELEC inform the election contestants and voters of the actual threshold                       
for   marks   to   be   read   and   counted   as   a   vote. 
 

g. That the COMELEC consider introducing a step in the voting process prior to                         
casting the vote to similar to the one offered by Douglas W. Jones of the                             
University of Iowa. In his book “On Optical MarkSense Scanning” (page 186),                       
he suggests that "a voting target be printed in the pollbook next to the name of                               
each eligible voter. On signing the pollbook, the voter can be asked to properly                           
mark this oval. Doing this would give pollworkers an opportunity to observe any                         
difficulty people have making an appropriate mark in a context where there is no                           
threat   to   the   voter's   right   to   a   secret   ballot." 
 

h. That COMELEC consider, if the same or similar optical mark readercounting                     
machine setup will be used in future elections, a process of allowing the voter to                             
correct inadequately shaded marks and undervotes prior to the casting of the                       
ballots. 
 

i. That COMELEC, political parties and organizations representing voters, e.g. those                   
from civil society, discuss either lowering the threshold of detection of a valid                         
mark by the machine, or require that only fullyshaded marks be recognized as a                           
vote. The latter would need to be emphasized in the voter information content and                           
materials. 
 

j. Synchronized election and the high number of contestants, particularly in the                     
partylist elections, present its own set of challenges and limits in the design of a                             
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singlesheet paper ballot. However, it could be worth for COMELEC to look into                         
specifying the kind of paper and ink used to mark the votes so that marks will not                                 
blot   and   unintentionally   create   marks   on   the   opposite   side   of   the   ballot. 

 
k. That voters, candidates, media, and civil society organizations institutions be                   

made aware of the abstention rates for purposes of learning from voters about the                           
conditions that encourage and discourage voters from casting a vote for certain                       
positions. This will aid academic institutions in providing advocates of voter                     
participation   informational   materials   derived   from   comprehensive   research. 

G.4.   On   Policy   Reform 
Clarify   the   requirement   of   law 
 

l. If that which are being audited are results of national positions only or local                           
positions,   as   well.  

 
m. If adverse audit findings should cause correction of the official election results                       

even after proclamation and independent of election contests, or if the audit is                         
merely   intended   to   improve   future   processes. 

 
n. If, depending on the policy intent, the sampling policy be redefined from one                         

precinct   per   legislative   district. 
 

o. If the audit would be made more credible if it were to be conducted by a third                                 
party. 

G.5.   Settingup   Future   Audits   and   Inputs   to   Consider 
Past audits and this current one revealed that verification is a necessary procedure.                         

It ensures that errors in recording and transposing of results by the RMATs are caught and                               
corrected. To minimize the possibility of errors at the RMAT level, RMAC recommends                         
the   evaluation   of   the   following   suggested   procedural   improvements: 

 
p. Instead of counting and recording results of batches of 100 ballots, the RMAT                         

instead do the same for a batches of 50 ballots. After each batch is completed, the                               
total votes should be matched with the number of ballots counted. There might be                           
a   penalty   in   time   but   accuracy   will   be   improved. 

 
q. That future Committees consider optimizing sample size while maintaining a high                     

degree of accuracy and economy in the number of samples. When the size of the                             

 
   Page   43   of   47  



 
 

2016   RMA   Report 

sample for a national domain is reduced, there should be better systems to ensure                           
that   all   samples   will   be   collected. 
 

r. That future Committees consider holding the audit at the national level. All ballots                         
boxes from the sample precincts would be collected and brought to a central                         
location   where   the   audit   will   be   publicly   performed. 
 

s. That the COMELEC consider commissioning the RMAC or similar committee to                     
audit the consolidated canvassing or similar systems that aggregate vote results,                     
and   do   a   system   audit. 
 

t. That COMELEC consider in the design of an automated election system to                       
already embed postelection auditable components, procedures and reports that                 
will make the audit transparent, accurate and more efficient. Features such as                       
generation of statistical reports and others should already be specified in the terms                         
of   reference   for   the   procurement   of   the   technology. 
 
   X   X   X    
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Links   to   Appendices 
1. Report   of   the   Philippine   Statistics   Authority:    http://bit.ly/29oCnPW  
2. COMELEC   Resolutions   related   to   the   Random   Manual   Audit 

a. No.   10133   (May   11,   2016):    http://bit.ly/29nzWsR  
b. No.   10109   (May   3,   2016):    http://bit.ly/28VtTef    or    http://bit.ly/28V4jqT  
c. No.   10090   (April   13,   2016):    http://bit.ly/2ajINMP  
d. No.   10087   (March   11,   2016):    http://bit.ly/296fGNG    or 

http://bit.ly/291ImdA  
e. No.   8837   dated   April   30,   2010:    http://bit.ly/2910PqW  

3. List   of   clustered   precincts   selected   for   audit:    http://bit.ly/28JbKQW    or 
http://bit.ly/293tEkc 

4. RMAT   training   materials 
a. Manual:    http://bit.ly/1NK2lWq 
b. Audiovisual   material:    http://bit.ly/1pDh9jq 

5. List   of   RMA   veunes   natiowide:    http://bit.ly/28IYxGO 
6. Clustered   Precincts   with   Lacking   Ballots:       http://bit.ly/29Gu7ps   
7. Photo   Gallery   of   how   some   ballots   were   marked:    http://bit.ly/29bFFFj   
8. Audit   program:    http://bit.ly/29ZCCB9  
9. Forms   used   in   the   verification 

a. Intake   Form:    http://bit.ly/29KGELN 
b. Sample   verified   Audit   Minutes/Report   and   Audit   Verification   Worksheet 

(these   documents   are   not   from   the   same   clustered   precinct): 
http://bit.ly/28PkFTO    and    http://bit.ly/29wUpia  

10. Random   Manual   Audit   Reports 
a. 2010:    http://bit.ly/29ayicv  
b. 2013:    http://bit.ly/29cMKW8  
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