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I. INTRODUCTION AND PURPOSE OF TESTIMONY 1 

Q. Please introduce yourself. 2 

A. My name is Matthew White. I am employed by Interstate Gas Supply, Inc. (“IGS” or “IGS 3 

Energy”) as General Counsel, Legislative and Regulatory Affairs. My business address is 4 

6100 Emerald Parkway, Dublin, Ohio 43016. I am testifying on behalf of the Retail Energy 5 

Supply Association (RESA), of which IGS Energy is a member. 6 

Q. Please describe your educational background and work history. 7 

A. I have a Juris Doctor (J.D.) and Masters in Business Administration (M.B.A.) from the 8 

College of William & Mary. I also have a Bachelor of Arts (B.A.) from Ohio University. I 9 

started my career at the law firm of Chester, Wilcox & Saxbe as an energy and utilities 10 

lawyer. At Chester Wilcox I participated in numerous regulatory proceedings relating to 11 

utility matters, including natural gas and electric rate cases and electric power siting cases. 12 

I have also worked on power and gas sales transactions. At the beginning of 2011, I was 13 

hired into IGS Energy’s rotation program where I spent the next 16 months working in 14 

various departments throughout the company learning IGS’ entire business including the 15 

electric and gas supply and risk departments. In 2012, I began full-time as an attorney in 16 

IGS’ regulatory affairs department. In 2014, I was promoted to Manager, Legal and 17 

Regulatory Affairs. In 2015, I was promoted to my current position, General Counsel, 18 

Regulatory and Legislative Affairs. In my current position, I oversee the regulatory and 19 

legislative activities for IGS Energy throughout the country. My team is responsible for 20 

electric and natural gas litigation for IGS Energy, including electric and natural gas rate 21 

cases and other proceedings that relate to energy.  22 

Q. Have you previously testified before any regulatory agency? 23 
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A. Yes. I have submitted written testimony in the following cases: Pennsylvania Public24 

Service Commission Case Nos. R-2015-2469665 and R-2015-2468056; Public Utilities25 

Commission of Ohio Case Nos. 12-1685-GA-AIR, 13-2385-EL-SSO, 12-426-EL-SSO,26 

14-841-EL-SSO, 15-50-GA-RDR, 14-1051-EL-UNC, 14-1693-EL-RDR, 14-1297-EL-27 

SSO and 16-395-EL-SSO, et al.; Michigan Public Service Commission Case Nos. U-28 

17131, U- 17332 and U-17882; Kentucky Public Service Commission Case No. 2013-29 

00167; Illinois Commerce Commission Case No. 14-0312; and Maryland Public Service 30 

Commission Case No. 9221.  31 

Q. What is the purpose of your supplemental testimony? 32 

A. I address the following three proposals included in the application filed by Ohio Power 33 

Company (“AEP Ohio”), as modified by the Joint Stipulation and Recommendation 34 

(“Stipulation”), in this proceeding: 35 

• Competition Incentive Rider (CIR). Ohio law requires that all costs related to default36 

service be recovered through the Standard Service Offer rate (“SSO rate”) so that the SSO37 

is not subsidized, and Choice customers are not required to pay for costs that are used to38 

support default service. The Stipulation proposes to set the CIR rider at $0.00105 per kWh39 

until the next base distribution rate case establishes a different level. Although I do not40 

believe the amount proposed in this Stipulation reflects all the costs AEP Ohio incurs to41 

support default service, it is a first step to properly unbundle costs. Therefore, I recommend42 

that the Commission adopt the CIR amount proposed in the Stipulation on a temporary43 

basis until a more reasonable level may be authorized in AEP Ohio’s next base distribution44 

rate case.45 



3 

• Supplier Consolidated Billing. RESA supports the Stipulation’s proposal to further refine 46 

the Supplier Consolidated Billing Pilot.47 

• Enroll From My Wallet. RESA supports the proposed streamlined enrollment process48 

contemplated by the Stipulation. This enhancement represents an important step forward49 

for the competitive market and consumers.50 

II. COST ALLOCATION AND COMPETITION INCENTIVE RIDER51 

Q. Did AEP Ohio’s initial application propose any changes to the standard service offer52 

from its last ESP?53 

A. Yes. As part of the Stipulation and Recommendation in Case Nos. 14-1693-EL-RDR, the54 

Commission authorized AEP Ohio to “file and advocate for a pilot program that establishes55 

a bypassable competition incentive rider (CIR) as an addition to the SSO non-shopping56 

rate above the auction price with the purpose of incenting shopping and recognizing that57 

there may be costs associated with providing retail electric service that are not reflected58 

in SSO bypassable rates. (emphasis added).”1 AEP Ohio’s application included a request59 

for approval of a CIR.60 

Q. What is the purpose of the CIR?61 

A. AEP Ohio recovers some costs required to support default service through distribution62 

rates, which results in a subsidy to the generation component of the SSO. When SSO costs63 

are collected through non-bypassable distribution rates, shopping customers pay twice for64 

many generation related costs—once from CRES charges and again through AEP Ohio65 

1 In the Matter of the Application Seeking Approval of Ohio Power Company's Proposal to Enter into an Affiliate 
Power Purchase Agreement for Inclusion in the Power Purchase Agreement Rider, Case Nos. 14-1693-EL-RDR, et 
al., Opinion and Order at 29 (Mar. 31, 2016). 
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distribution rates. The CIR partially mitigates this subsidy by allocating a small amount of 66 

costs to the SSO and refunding those charges back to all distribution ratepayers. 67 

Q. What is the consequence of the subsidy you have described? 68 

A. Currently, AEP Ohio’s SSO price reflects a pass-through of wholesale capacity and energy 69 

costs. However, AEP Ohio incurs other costs required to support SSO service, but those 70 

costs are not reflected in the SSO; instead they are recovered through distribution rates. 71 

Without an appropriate allocation of costs to the SSO and a corresponding crediting 72 

mechanism, shopping customers pay distribution rates that are greater than they should be, 73 

and the SSO price is lower than it should be.  74 

Q. What SSO costs are recovered through distribution rates? 75 

A. There are a number of costs AEP Ohio incurs required to support SSO service. Based on 76 

AEP Ohio’s last base rate case (which reflects a 2010 test year that was prior to the 77 

Company undertaking SSO auctions), such costs include: 78 

(1) Call center infrastructure and employees to maintain appropriate79 

customer service for SSO customers;80 

(2) Outside and inside legal, regulatory, and compliance personnel to comply81 

with the regulatory rule requirements for the SSO;82 

(3) IT employees, infrastructure, and software;83 

(4) Office space for employees;84 

(5) Administrative and human resources staff to support the employees;85 

(6) Office supplies;86 

(7) Accounting and auditing services;87 

(8) Printing and postage to communicate with customers;88 
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(9) Uncollectible expense; and89 

(10) The regulatory assessments for the PUCO and the Ohio Consumers’90 

Counsel (“OCC”) that are based on SSO generation revenue, but are91 

recovered through distribution rates.92 

Q. Do CRES providers incur the same type of costs you’ve just described? 93 

A. Yes. For instance, CRES providers incur legal and compliance expense to meet extensive 94 

regulatory requirements to offer a product in the market. CRES providers must pay the 95 

PUCO and OCC assessments based on their generation sales. CRES providers incur 96 

uncollectible expense and collection costs. CRES providers must maintain a call center, 97 

and provide other account management services to customers. CRES providers have 98 

overhead expense including IT and office space. All of these expenses are required to make 99 

a retail product available in the market. CRES providers must reflect these costs directly in 100 

the prices they charge customers. Conversely, SSO service incurs these costs, but the costs 101 

are recovered from all distribution customers, which CRES customers also pay. Thus, 102 

CRES customers are paying not only for their own generation product, but they are also 103 

paying to support SSO generation service through distribution rates. 104 

Q. Can you give specific examples of how these costs are being inappropriately allocated 105 

to distribution customers instead of being recovered through the SSO? 106 

A. Yes. For instance, the OCC and PUCO assessments are calculated and charged based on 107 

the percentage of KWH each supplier serves in the market. So CRES providers must pay 108 

the PUCO and OCC assessment based on the amount of electricity they sell. AEP Ohio is 109 

also assessed the PUCO and OCC assessment based on total revenue collected—including 110 

SSO revenue—but the SSO does not reflect this cost. Rather AEP Ohio is recovering those 111 
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costs through distribution rates. This is just one example. AEP Ohio also incurs significant 112 

legal and regulatory cost in proceedings to establish SSO service, but none of these costs 113 

are reflected in the SSO.  114 

Q. Does subsidizing SSO costs through distribution rates form a barrier to competition? 115 

A. Yes. The SSO price is a product that all products compete against. According to the PUCO 116 

shopping statistics, 64.89% of residential AEP Ohio customers receive service on the utility 117 

SSO rate.2 Thus, the SSO product has by far the largest market share for the residential 118 

customer class. Therefore, to the extent that the SSO is subsidized and artificially low, it 119 

harms all other products that must compete against the SSO. Ultimately, subsidizing the 120 

SSO leads to less competition in the AEP Ohio service territory and fewer products being 121 

available to customers. 122 

Q. How should the Commission treat the costs AEP Ohio incurs for procuring SSO 123 

service for customers that are currently being recovered through distribution rates? 124 

A. The Commission should start allocating these costs to the SSO price. The cost of providing 125 

retail electric service consists of more than just a pass-through of wholesale energy prices. 126 

As noted already, there are a number of non-electric costs that are incurred to offer SSO 127 

service to residential electric customers that are currently being recovered through 128 

distribution rates. 129 

Q. Would this re-allocation result in higher prices to customers? 130 

A. The CIR is revenue-neutral. All costs recovered through SSO customers would be flowed 131 

back to all distribution customers, resulting in net revenue neutrality.  132 

2 https://www.puco.ohio.gov/industry-information/statistical-reports/electric-customer-choice-switch-rates-and-
aggregation-activity/electric-switch-rates-by-customer/customers-1q2017/ 
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Q. Have other states with competitive retail electric markets unbundled costs to support133 

default service from electric utility distribution rates and charged those costs to134 

default service?135 

A. Yes. Ohio is significantly behind when it comes to ensuring that the default service price136 

reflects the full costs of providing retail electric service. In the states of Pennsylvania,137 

Maryland, Texas, Illinois, and New York, a number of overhead costs required to support138 

the default service are actually charged to the default service. Those include the cost of IT,139 

legal fees, infrastructure, customer service, cost of working capital, and employee time to140 

name a few. Although Ohio law requires this kind of unbundling, the Commission has not141 

enforced this requirement. Ohio continues to treat default service price as just a pass-142 

through price for wholesale electric costs and other costs required to support SSO service143 

are not included in the default rate.144 

Q. At what level did AEP Ohio originally propose to establish the CIR?145 

A. AEP Ohio originally proposed to set the CIR rider at $0.00062 per kWh as a result of the146 

process set forth in a Stipulation entered into in Case Nos. 14-1693-EL-RDR, et al.147 

Q. Is that amount reasonable?148 

A. No. Based upon my review of the application and AEP Ohio’s distribution rates, the CIR149 

level initially proposed does not cover even close to the amount of costs AEP Ohio incurs150 

to provide the SSO.151 

Q. Does the Stipulation propose to establish the CIR at a level different from what was152 

proposed in AEP Ohio’s original application?153 

A. Yes. The Stipulation proposes to set the CIR rider at $0.00105 per kWh until a different154 

level is established in the next base distribution rate case.155 
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Q. Is the amount proposed in the Stipulation a more reasonable amount for the CIR? 156 

A. Yes, it is an improvement to the initially proposed CIR. I have identified $56,274,004.9 in 157 

costs that should be allocated to AEP Ohio’s SSO service. Based upon 2016 levels of 158 

shopping, those costs would be equivalent to a charge of $0.0046 per kWh allocation to 159 

the SSO rate. The net effect of this allocation for a residential customer taking SSO service 160 

is $.0029 per kwh.3 Although I do not believe the $0.00105 per kWh amount proposed in 161 

the Stipulation accounts for all the costs AEP Ohio incurs to provide the SSO, it is certainly 162 

a better reflection of AEP Ohio’s SSO charges than the amount originally proposed in the 163 

application. The amount proposed is a product of serious bargaining among interested 164 

stakeholders and should therefore provide some added benefit to customers in the AEP 165 

Ohio service area. Therefore, I recommend that the Commission adopt the CIR amount 166 

proposed in the Stipulation until a more accurate level can be established in the next base 167 

distribution rate case.  168 

Q. Have you evaluated AEP Ohio’s distribution rates and identified costs that should be 169 

included in Rider CIR?  170 

A. Yes, I started my evaluation with AEP Ohio’s existing distribution rates as authorized in 171 

AEP Ohio’s most recently approved distribution rate case (Case Nos. 11-351-EL-AIR, et 172 

al.). In that filing, AEP Ohio (Ohio Power Company and Columbus Southern Power 173 

Company respectively) included requested increases in both operation and maintenance 174 

expense as well as in base distribution rates. The information supporting AEP Ohio’s 175 

proposed increase was contained in the B and C Schedules. By analyzing AEP Ohio’s B 176 

and C schedules and through a combination of discovery responses, I identified 177 

3 See MW exhibits 3, 4, and 5. 
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$56,274,004.9 in costs that could be allocated to SSO service. Based upon 2016 levels of 178 

shopping, that would be equivalent to a charge of $0.0046 per kWh allocation to the SSO 179 

rate.  180 

Q. What expenses did you evaluate to calculate the $0.0046 per kWh amount? 181 

A. There are four areas of AEP Ohio’s distribution expenses that I identified as areas that 182 

relate to SSO service: Customer Accounts Expense, Customer Service and Information 183 

Expense, Administrative & General (“A&G”) Expense, and Taxes Other than Income 184 

Taxes. These categories include costs such as uncollectible expenses associated with 185 

default service customers, PUCO and OCC assessments, legal and regulatory expenses, 186 

payroll taxes, call center costs, and infrastructure costs, and several other categories of 187 

costs I have identified throughout my testimony. Many of these costs are incurred to 188 

support default service. For example, AEP Ohio included $5,330,000 in regulatory fees 189 

related to its PUCO and OCC Assessments under taxes other than income taxes.4 These 190 

amounts are directly correlated with AEP Ohio’s total collected receipts, including SSO 191 

revenue. Each of these expense line items includes costs needed to support both distribution 192 

4 Ex. MW-6 & 7 (C-Schedule 2.1 p. 5). The amounts indicated are $2,549,000 and $2,781,000 for Columbus Southern 
Power Company and Ohio Power Company respectively.  
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and SSO service. After making the appropriate company adjustments, $168,812,000 of 193 

eligible expenses must be allocated between distribution and default service customers. 194 

Table 1 – C Schedule Allocations 195 

196 

Q. Of the $168,812,000 identified above, how much should be allocated to the SSO? 197 

A. Based on the expenses identified in Table 1, I have identified $56,274,004.9 in costs that 198 

could be collected to the SSO to cover infrastructure, operation, financial, and other 199 

expenses incurred in order to offer the SSO product to customers.5  200 

Q. How did you arrive at this amount? 201 

A. The services provided and the corresponding costs listed in each category are incurred in-202 

part to support SSO service and therefore there is a need to allocate costs to both services, 203 

not just distribution services. The most appropriate method to ensure the SSO pays a 204 

reasonable amount of costs is to allocate costs in proportion to the amount of SSO revenue 205 

AEP Ohio receives from customers. I developed an allocation factor based upon the 206 

relationship of AEP Ohio’s SSO revenue to total AEP Ohio revenue.6 Specifically, I 207 

divided AEP Ohio’s SSO revenue by AEP Ohio’s total revenue collected from customers 208 

to get an allocation factor of 33.34%, which is the percentage of AEP Ohio’s total costs in 209 

5 Ex. MW-1. 
6 Ex. MW-2. 
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the four categories that I identified that should be added to the SSO service. Although AEP 210 

Ohio’s distribution rates were approved in 2012, I used distribution and generation revenue 211 

from calendar year 2015 to establish the revenue allocation factor. Because shopping levels 212 

were lower in 2012, my proposed revenue allocation factor provides a conservative 213 

calculation of the amount of default service-related costs embedded in existing distribution 214 

rates.    215 

Table 2 216 

SSO Revenue (AEP Ohio)  $945,654,329.00 
Total Revenue (AEP Ohio)  $2,836,794,693.00 
Allocation Factor 33.34% 

217 

Source Ex. MW-2. 218 

Q. Why did you choose SSO revenue to calculate your allocation factor? 219 

A. SSO revenue is a reasonable proxy to calculate the actual expense AEP Ohio incurs in 220 

order to support default service. For instance, if 33.34 percent of AEP Ohio’s revenues 221 

comes from default service, it is reasonable to conclude that 33.34% of the costs in the four 222 

categories I identified should be allocated to default service as well.  223 

Q. Does your analysis allocate costs to the SSO from all of the AEP Ohio distribution 224 

accounts? 225 

A. No. I only allocated costs from a small number of AEP Ohio’s distribution accounts (4 line 226 

items). These accounts contain costs that are being incurred to support to the SSO. For 227 

instance, Customer Account Expense contains customer care and account management 228 

costs AEP Ohio incurs to support the SSO. AEP Ohio also recovers items such as the 229 

PUCO and OCC assessment, legal and compliance and other costs required to support 230 
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default service through the General and Administrative account. All of these are items that 231 

directly support SSO customers and also are costs CRES providers incur that are directly 232 

reflected in CRES generation pricing. AEP Ohio has several other distribution accounts 233 

which I have not included in my calculations. While there may be SSO-related costs in 234 

these other distribution accounts, I chose not to allocate any of these costs to the SSO in 235 

order to take a conservative approach in my cost allocation methodology. 236 

Q. Given the amount of costs that your analysis identified, do you believe the CIR level 237 

proposed by the Stipulation is reasonable? 238 

A. Yes. I have identified significantly more costs that should be unbundled from distribution 239 

rates, than what is in the proposed CIR. Given that the Stipulation proposes to allocate less 240 

than 25% of the amount of costs that I have identified, I believe the Stipulation proposes a 241 

conservative allocation of costs to the SSO. While I believe the allocation is conservative, 242 

it remains an improvement from the initial application and is an example of reasonable 243 

negotiation and bargaining between a diverse group of parties.  244 

III. SUPPLIER CONSOLIDATED BILLING PILOT245 

Q. Does the Stipulation propose any additional retail enhancements?  246 

A. Yes. The Stipulation provides additional detail regarding the parameters of the forthcoming 247 

supplier consolidated billing pilot program.  248 

Q. What is supplier consolidated billing? 249 

A. Under supplier consolidated billing, CRES providers collect on behalf of or purchase the 250 

receivables from the utility for the utility distribution charges upfront, making the utility 251 

whole for all electric distribution charges and other regulated charges the utility may be 252 

authorized to collect from customers. After the CRES provider purchases the receivables 253 

from the utility, the CRES provider is then responsible for collecting and billing all electric 254 
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distribution and generation charges from the customer. Under the supplier consolidated 255 

billing model, the customer does not receive a bill from the utility. 256 

Q. How does supplier consolidated billing differ from utility consolidated billing? 257 

A. Supplier consolidated billing would enable CRES providers to provide customers with a 258 

single bill for all the components of electric service, including the non-commodity 259 

components. Supplier consolidated billing is similar to utility consolidated billing in that 260 

the customer will receive only one bill for electric distribution and generation service. 261 

However, with the supplier consolidated billing model, the CRES provider issues the bill 262 

to the customer instead of the utility.  263 

Q. Is it important for CRES providers to have flexibility when billing for electric service? 264 

A. Yes. More and more customers are demanding value-added products and services with 265 

their electric commodity. Therefore, it is important to be able to bill for value-added 266 

products and services in a way that is convenient for customers. For instance, if a customer 267 

enrolls in a product with a CRES provider that includes the electric commodity, a smart-268 

thermostat, energy monitoring, energy efficiency and demand response, the customer does 269 

not want separate bills for each individual component of that product. Further, customers 270 

may not even want a separate price for each service, but rather may want a bundled all-in 271 

price. As AEP Ohio rolls out smart grid and supplier products continue to evolve, the need 272 

for supplier consolidated billing will only increase. Therefore, in order for CRES providers 273 

to offer value-added products and services that customers prefer, it is important to have 274 

billing flexibility. 275 

Q. Under supplier consolidated billing, would non-payment of non-commodity charges 276 

trigger disconnection protocols toward a customer?  277 
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A. No. While CRES providers would be able to bill non-commodity charges on the customer’s278 

bills, with supplier consolidated billing, failure to pay CRES charges (including279 

commodity and non-commodity charges) would not trigger disconnection for the customer.280 

Disconnection for non-payment would not be applicable to customers on this pilot281 

program. Further, it would still be the utility’s responsibility to initiate the physical282 

disconnection for the customer, but limited to unsafe conditions.283 

Q. When did the Commission initially authorize the supplier consolidated billing pilot284 

program?285 

A. The pilot program was initially authorized in the order approving the PPA Stipulation in286 

Case Nos. 14-1693-EL-RDR, et al. and it was further expanded through the Global287 

Settlement in Case Nos. 10-2929-EL-UNC et al. to include an additional CRES provider.288 

While those cases both addressed certain parameters associated with the pilot program, the289 

specific details of the program were delegated to a working group, which included AEP290 

Ohio, CRES providers, and Commission Staff. While the group has made significant291 

headway in developing the pilot program, certain issues remain to be resolved.292 

Q. Does the Stipulation further refine and enhance the supplier consolidated billing293 

program?294 

A. Yes, the Stipulation provides additional detail and certainty needed to allow the program295 

to move forward. Specifically, the Stipulation proposes that CRES providers296 

collect/purchase AEP Ohio’s distribution receivables at a discount of 0.66%. This discount297 

accounts for the risk of collection placed on CRES providers coupled with the inability to298 

disconnect customers for non-payment.299 
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Q. Does the Stipulation contain any other refinements to the supplier consolidated billing300 

program?301 

A. Yes, the Stipulation places a cap on the amount of costs that CRES providers may incur302 

and expands the size of the proposed pilot program to include two additional suppliers.303 

These provisions may limit the total cost that each CRES provider incurs and provide304 

certainty that costs will not exceed a certain level. These provisions provide needed305 

certainty for CRES providers to incur the initial costs to get the program off the ground.306 

IV.  ENROLL FROM MY WALLET307 

Q. Are there additional retail enhancements in the Stipulation? 308 

A. Yes, the Stipulation recommends approval of a streamlined enrollment process, commonly 309 

referred to as “Enroll From My Wallet.” This innovative process will enable customers to 310 

access competitive markets through a more user-friendly and flexible manner. 311 

Q. Can you explain how a CRES supplier effectuates an enrollment with a customer? 312 

A. Yes. Normally in order to enroll with a CRES provider in AEP Ohio’s service territory, a 313 

customer must have their Service Delivery Identifier (SDI) number. Because a customer 314 

does not normally have this information readily available outside of the home, it is often 315 

very difficult for a customer to select a product from a CRES provider unless they actually 316 

have their retail electric bill in their hand as they are evaluating a competitive product. As 317 

a practical matter, this limitation diminishes the customer experience and a customer’s 318 

ability to enroll in a CRES product and creates a barrier for customers to participate in the 319 

competitive market. 320 

Q. Can you describe the provision in the Stipulation that relates to “Enroll From My 321 

Wallet”? 322 
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A. Yes. In order to streamline customers’ ability to enroll in CRES products they desire, the323 

Stipulation proposes that AEP Ohio construct a tool that allows a CRES Provider controlled324 

access to the customer’s SDI number. This tool is commonly referred to as “Enroll From325 

My Wallet” as it allows a customer to effectuate an enrollment by providing a CRES326 

provider unique information that may act as a substitute for an account number.327 

Q. What information could a customer utilize to enroll without their account number?328 

A. AEP Ohio currently has a tool that permits a customer to look up their account number by329 

providing: (1) the customer's phone number assigned to the account; and (2) either (a) the330 

last four digits of the customer's Social Security Number; or (b) the amount of one of the331 

customer's last three bills, to the extent the Company possesses that information for the332 

affected customer. Enroll From My Wallet would permit a customer to provide the same333 

information to a CRES provider to effectuate an enrollment. The CRES provider would be334 

required to maintain a Letter of Authorization as required by Rule 4901:1-10-24 (E) on file335 

for release of the SDI number that AEP Ohio uses in lieu of the account number to enroll336 

customers.337 

Q. How would AEP Ohio pay for the cost of Enroll From My Wallet?338 

A. Under the Stipulation, participating CRES providers would pay a one-time authorization339 

fee of $5,000 to cover implementation costs. Once the cost of implementation has been340 

recovered AEP Ohio will credit any additional funds through the Smart Grid Phase 2 rider341 

to offset the costs of changes to the supplier portal/EDI protocol.342 

Q. Do you believe the provision in the Stipulation related to Enroll From My Wallet is343 

reasonable?344 
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A. Yes, I do. The state policy favors competition, customer engagement, and innovation.345 

Likewise, we are currently in an era when customers expect to be able to purchase a host346 

of products at the click of a button or the swipe of a credit card. The existing customer347 

enrollment procedures are inefficient and can result in unsatisfactory consumer348 

experiences. Therefore, the streamlined enrollment process contemplated by the349 

Stipulation represents an important step forward for the competitive market and consumers.350 

V. CONCLUSION351 

Q. Do you have an opinion on whether the provisions in the Stipulation benefit customers352 

and are in the public interest?353 

A. Yes. Each these provisions in the Stipulation benefit customers and are in the public354 

interest. Ohio policy is to ensure the availability of unbundled and comparable retail355 

electric service that provides consumers with the supplier, price, terms, conditions, and356 

quality options they elect to meet their respective needs. Just as important, Ohio policy is357 

to recognize the continuing emergence of competitive electricity markets through the358 

development and implementation of flexible regulatory treatment and innovative products.359 

Each of the above-referenced Stipulation provisions follow those and other Ohio policies360 

that are intended to promote the development of the competitive retail markets in Ohio,361 

and implementation of these pilots will assist in the development of new products and362 

programs that will benefit consumers. Significantly, the Stipulation ensures that Staff will363 

be involved in the development and implementation of the supplier consolidated billing364 

pilot and also ensures that non-commodity products and/or services will be paid last under365 

the non-commodity billing program. Taken as a whole, the provisions in the Stipulation366 

are in the public interest.367 
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Q. Does this conclude your testimony?368 

A. Yes, but I reserve the opportunity to further supplement my testimony at a later date.369 
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Exhibit MW-1
Schedule Page Line Item Company Expense Unadjusted Jurisdictional Adjusted Jurisdictional

C-2 1 15 CSP Customer Accounts Expense 76,623,000$  40,580,000$  
C-2 1 16 CSP Customer Service and Information Expense 41,974,000$  2,076,000$  
C-2 1 18 CSP Administrative & General Expense 41,419,000$  38,964,000$  

C-2.1 5 6 & 9 CSP
Taxes Other than Income Taxes (payroll taxes 

& regulatory fees) 5,740,000$  5,740,000$  

Total Amount: 87,360,000$  
Allocated CIR Amount Based Upon SSO Revenue Allocation Factor: 29,121,727.55$  

C-2 1 15 OPC Customer Accounts Expense 67,255,000$  37,059,000$  
C-2 1 16 OPC Customer Service and Information Expense 47,013,000$  3,307,000$  
C-2 1 18 OPC Administrative & General Expense 37,413,000$  35,527,000$  

C-2.1 5 6 & 9 OPC
Taxes Other than Income Taxes (payroll taxes 

& regulatory fees) 5,559,000$  5,559,000$  
Total Amount: 81,452,000$  

Allocated CIR Amount Based Upon SSO Revenue Allocation Factor: 27,152,277.4$  

AEP Ohio Total 56,274,004.9$  
Does not include rate base costs

CIR in mils Based on above Costs 0.004576$  

C Schedule Allocations 

Exhibit MW-1



Exhibit MW-2
Distribution Generation Transmission

Non-Shopping 651,405,092.00$       945,654,329.00$   160,971,232.70$       1,758,030,653.70$   
Shopping 926,581,930.60$       152,182,109.50$       1,078,764,040.10$   

1,577,987,022.60$   945,654,329.00$   313,153,342.20$       2,836,794,693.80$   
Allocation 

Factor 33.34%

Billed Revenue By Function 2015

Exhibit MW-2



Exhibit MW-3

Non Shopping Non Shopping
Residential 9,654,810,967     Residential 9,519,123,259     
Commercial 2,171,616,163     Commercial 2,094,043,858     
Industrial 1,813,619,882     Industrial 644,053,203        
Other 41,013,422           Other 39,185,279           

13,681,060,434   12,296,405,599   
Shopping Shopping
Residential 4,646,371,733     Residential 4,712,539,602     
Commercial 12,294,399,121   Commercial 12,540,693,332   
Industrial 12,870,077,061   Industrial 13,653,669,896   
Other 87,294,103           Other 91,051,074           

29,898,142,018   30,997,953,904   

Total Metered kWh 43,579,202,452   Total Metered kWh 43,294,359,503   
RESA_1-3_Attachement_1 RESA_1-3_Attachement_1

2015 Metered kWh by Class 2016 Metered kWh by Class
Metered kWh by Class 2015 and 2016

Exhibit MW-3



Exhibit MW-4
Total Residential GS Non Demand Secondary GS Secondary GS Primary GS Sub/Tran

CIR Revenue Requirement 56,274,004.93$            
SSOCR Revenue Requirement (56,274,004.93)$           

Source Exhibit 
MW- Exhibit 3 
MW-Exhibit 3

5 CP at Generator by Class 8063 3507 120 2219 939 1278 Direct Testimony of David Gill Exhibit DRG-4
Percentage of 5 CP at Generator 100.00% 43.49% 1.49% 27.52% 11.65% 15.85%
Class Revenue Requirement 24,476,365.53$     837,514.65$  15,487,041.66$     6,553,552.11$     8,919,530.98$     
Wires Energy at the Meter (kWh) 43,345,689,000            14,609,153,000     755,532,000 11,807,286,000     6,082,971,000     9,876,223,000     Direct Testimony of David Gill Exhibit DRG-4
SSO Credit Rider ($/kWh) 0.00168$                0.00111$  0.00131$                0.00108$              0.00090$              

Calculation of SSO Credit Rider by Class

Exhibit MW-4



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-001 Identify the total revenue AEP Ohio collected from customers for the 
years 2015 and 2016. 

RESPONSE 

The Company objects to the form of the question as this request is vague, overbroad and/or 
unduly burdensome. Without waiving the foregoing objection(s) or any general objection the 
Company may have, the Company states as follows.  For the purposes of answering the question, 
the Company assumes that the question relates to retail revenue billed to customers for the years 
of 2015 and 2016.  See RESA 1-2 Attachment 1. 

Prepared by: Andrea E. Moore 
Counsel 

Ex. MW-5



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-002 Of the total revenue collected by AEP Ohio for each of the years 2015 
and 2016, identify: a. The amount of distribution and transmission 
revenue from all customers, including customers taking Standard Service 
Offer (SSO) service and Competitive Electric Retail Supplier (CRES) 
service; b. The amount of distribution and transmission revenue from 
customers taking SSO service; c. The amount of distribution and 
transmission revenue from customers taking CRES service; d. The 
amount of generation revenue from all customers; e. The amount of 
generation revenue from customers taking SSO service; and f. The 
amount of generation revenue from customers taking CRES service.  

RESPONSE 

See RESA 1-2 Attachment 1 for the billed revenue by function for 2015 and 2016. 

Prepared by: Andrea E. Moore 



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-003 For each of the years 2015 and 2016, identify by percentage of sales and 
kwh sold, and by customer class, service rendered to shopping and non-
shopping customers.  

RESPONSE 

The Company objects to the form of the question as this request is vague, overbroad and/or 
unduly burdensome. Without waiving the foregoing objection(s) or any general objection the 
Company may have, the Company states as follows.  See RESA 1-3 Attachment 1 for the 
requested data. 

Prepared by: Andrea E. Moore 
Counsel 



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-004 Identify the total bad debt expense incurred by AEP Ohio for each of the 
years 2015 and 2016. In your response, identify all operation and 
maintenance expense incurred by AEP Ohio to collect bad debt.  

RESPONSE 

The bad debt expense for 2015 was $18,468,493 and for 2016 the bad debt expense was 
17,244,904.  The Company uses third party collection agencies and the expenses were $509,500 
for 2015 and $388,100 for 2016. 

Prepared by: Andrea E. Moore 



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-005 For the bad debt expense identified in Interrogatory No. 4, identify: a. 
The percentage attributable to generation service; b. The percentage 
attributable to transmission service; and c. The percentage attributable to 
distribution service.  

RESPONSE 

The Company objects to the form of the question as this request is vague, overbroad and/or 
unduly burdensome. Without waiving the foregoing objection(s) or any general objection the 
Company may have, the Company states as follows.  Charge offs are a cost of the distribution 
function of the business and as such if a charge off comes through, the entire bill amount is 
included as bad debt and booked to the distribution function. 

Prepared by: Andrea E. Moore 
Counsel 



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-006 To the extent the level of bad debt expense identified in response to 
Interrogatory No. 4 is different from the level of bad debt expense 
reported in the Staff Report in Case No. 15-1507-EL-EDI, what factors 
explain the difference? 

RESPONSE 

The approximately $12M in the Staff Report in Case No. 15-1507-EL-EDI is the level of bad 
debt included in the Company's last base Distribution case. 

Prepared by: Andrea E. Moore 



OHIO POWER COMPANY’S RESPONSE TO 
THE RESOURCE ENERGY SOLUTION ASSOCIATIONE’S 

DATA REQUEST 
PUCO CASE NO. 16-1852-EL-SSO et al. 

FIRST SET 

INTERROGATORY 

RESA-INT-1-007 For the years 2015 and 2016, identify the dollar amount remitted by AEP 
Ohio to the State of Ohio (or any agency thereof) for the following 
assessments: a. The Universal Service Fund described in R.C. 4928.51; b. 
The Energy Efficiency Revolving Loan Fund described in R.C. 4928.61; 
c. The PUCO assessment described in R.C. 4905.10; and d. The OCC
assessment described in R.C. 4911.18. 

RESPONSE 

a. 2015 USF billed was $181,853,794.37, 2016 USF was $200,675,198.23.

b. There were no dollars billed for the Energy Efficiency Revolving Load Fund.

c. 2015 Assessment fees were $3,258,501.85.  The Company has not yet been assessed the 2016
assessment fees. 

d. 2015 Assessment fees for OCC were $559,118.01.  The Company has not yet been assessed
the 2016 assessment fees. 

Prepared by: Andrea E. Moore 
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 Î
 

CO
 c 

^ 
f 

O
 

=
 

ffl 
o 

E
lt S

-i! 
CO

 
o 

"
• 

^^ 

io 
g 

•£ 
0 

ra >
.<

 
o 

O
 

I- 
S

 
CO 

B
 

a 
c 

g
| 

o
 £

 
S

.I 
CL -5^ 

<
 

o
l 

|i 
.5 

4-» 

•a a 

ffl 
3 

CO
 

<
 

0 
.E

 
o 

-I 
z 

O
 

to 
•* 

tn 
CM

 CO
 C

T
l 

C
D

 
V

.' 
tn 

•q-" 
C

M
" 

rv. 

•
<

-

in 
C

O
 

C
D

 C
O

 

•V
 

C
O

 
o 

U
J 

C
D

 
•» 

in 
CM

 
C

O
 

CJ) 
C

D
 

V
.' 

in 

1
^ 

O
) 

cn 

C
D

 
CO

 
•* 

C
D

 
•q^ 
in 
a> 

CM
 

o 
C

D
 

a> 

^ 
C

M
 

C
M

 
C

D
 

C
O

 
in 
o" 

CJ>
 

CM
 •* 

O
 

•>- 
CO

 
o 

CO
 

v
o

o 

O
 

1
-

rv. 
o 

in 
•>-

CC 
>. 
o 

0 
2 

CO 
^T

- 
-.P

 
CO

 
to 

@
 

X
 

0 E
 

O
 

o 2 
0 

"g 
U

. 

"c 
0 3 

o 

B
 c 0 E
 

cn 
3 
B

" 
<

 

c 0 a
. 

X
 

L
U

 

X
 

0 E
 

o 

i 2 
0 
"g 
u. 
"c 
0 k

. 

3 

o 

0 
z 0 cn 
c 0 C

L 
X

 
U

J 

1
-0 E
 

8 
s "S 
k

i 

B
 0 

D
 s ro 

0 
D

l 
c 
,o 
"to 

'o 
B

 
Q

. 
0) 
a 

ro 
"o 
0 i_ 

'io 
cn 

0 

Q
: 

1-
u. 
Q

 to 
cn 
0 o X

 
LU

 

tn 
0 

li Q
 £< 

ro 

o a
. 

E
 

0 
1

-0 
.c 
.to. 
O

 

X
 

1
^ 

0 E
 

8 
"(D

 

1 "D
 

1 CC
 

"o 
h

-

<
 

2 

0 

o B
 0 

D
 

"•c 
o E

 
<

 o C
M

 

c 0 C
L

 

0 0 

0 
tn 

cn 
c 

c 
0 

0 
C

L 
C

l. 
X

 
X

 
LU

 
LU

 
^ 

X
 

ro 
ro 

1
-

1- 
0 

i 
E

 
E

 
o 

o 
o 

o 
c 

c 
—

 
_ 

ro 
8 8 
O

 
-

1 

-•o
e 

"« 
0 

B
 

ro 
S

m
 

^1 
£ 

0 
1

-
1

—
. 

3 
0 

O
 

Q
 

i a U
J 

X
 

ro 
1

-0 E
 

o 

ro 
o o 

—
I 

oO
 

B
 

S
 

to 
"to 

1 



• 

C
M

 

C
M

 

ro 
C

L 

B
 

Q
. 

0 
"to 
Q

 

B
 

JB
 

'in 
c 

»
- 

o 
••t 

°-
T

 
in JZ

 
C

J 
CM

 
ffl 

o 
» "S

 "̂
 ^ 

•H
 

»
- 

">
 

S
 

w
 

ffl 
C

D
 

ffi 
ffl 

c 
£ 

0
>

£ 
m

 
o

r
e

s
™

 
CO

 (L 
S

 
->

 

>-z <
 

0
. 

E
 

O
 

<^ 
^ 

H
I 

<
 

£L •«-
z

!!; 
OC

 
^ 

U
l 

^ 
I H

 
O

 
3 

Z
 

O
 

ffi 
CO

 m
 

CO
 

C
J 

ffl 
E

 
3 -1 
O

 
o 

c g 10 
3 o 

-
iC

 
T

-
ffl 

ro 
«D

 
>

, 
10 re 
ffl 

E
 

1
? 

ffl <o 

g
u

i 
u

^ 

—
 ^ 

•s 
=

 

O
 

E
 

•B
 

ffl 
o 

>
 

B
 

"ffl 

S 
•-

2
^ 

O
 

H
 

c 
S

 
ffl 

u
. 

o ffl 
>

 
ffl 
Q

 

>
 

ffl 
CC 

' 
I 

B
 

T
j' 

re 
a 

E
 

re 
••5= 

"5 
10 

Q
. 

U
J 

3 
CO

 
I

i
i 

o 
I «. 

E
 

'is 
o 

m
 

.E
 

Z
 

. 
O

) 
ffl 

—
 o ^ 

m
 

»•/ 
ffl 

3
^ 

o 
<

 
™

 
-• 

ffl 
3 

CO
 

=
 

1. 
£ 

O
 

=
 

a 
ro 

ro 
^ 

C
L 

f 

id 
ffl-£ 

" 

Q
 

H
 

S
 

5 

ffl 
'D

 
e 

5.1
 

c 
w

 
° £ 
s 

iS
 

re 
Q

, 
£ 

U
J 

c o re v5 
o 

^
3 

ffl 
.E

 d 
-I 

z 

h
-

o LU
 

CC
 

Q
 

1-
o U

J 
CC

 
Q

 

1
-

o U
J 

Q
: 

D
 

1-
o U

J 
CC

 

a 

1- 
1- 

1-
o o o 
U

J 
U

J 
UJ 

CC CC CC 
D

 
Q

 
Q

 

1
-

o U
J 

CC
 

Q
 

1-
o U

l 
CC

 
Q

 

1
-

o U
J 

CC
 

a 

O
 

in 
o 

<cf 
CO

 
O

 
tD

 
•<]•' 

O
) 

CO
 

to 

to 
c» 
C

M
 

CO
 

C
D

 
CJ>

 
•

*
" 

C
O

 

If 
•

•
^ 

o o>" 
C

D
 

CM
 r*̂

 
•5J^ 
•

^ 

o
' 

in 

^̂
 

C
D

 
CO

 
CO

 
•

*
" 

in 

1
^ 

0)_ 
T—

" 

CM
 

ffi 

0 E
 

8 c 

_
l 

oa 
0 ro 

55 
0 t

-

^ •0 
m

 
0 E

 
o o c ? 

-.? 
ro 
0 a 
O

 

<K
 

to 
c 0 Q

. 
X

 
LU

 
X

 
ro 

1
-0 E o o c 

"to 
o o 

_
J 

oJS
 

0 

ro 
55 

1 t 3 

o 

0 X
 

0 t) 
c 

'ro 
0 
-p 
0 
u

. 
0 i_ 

£ 0 
CQ

 
0 E

 
o o c C

T
 

C
 

2 0 Q
. 

O
 

c o 

1
8 

c/i 
'O

 
-D

 

'o 
£ a 
0 
D

 
j£ 
o o 

CQ
 

E 
ro 

0 
J=

 
±

: 
o 

==
 £ 

"o 
0 

S
I 

o 0 

0 

g
o 

- 
!_• 

-S
 

X
 

c 
0 

ro 
ro 

8 
ro 

'o 
l~ 

0^ 
0 

g- 
CO

 
^ 

O
 

.0 
CO

 
•^ 

o 
Q

 
0 

_0 
<

 
j^ 

o 
=

 
X

 
2 

U
J 

•o 
us 

o 
^ 

ffi 
I- 

CQ
 

S
I 

u 
CO

 

^ C
T

 

'0 

Q
: 

o 

1 2 _
0 

3 

•s? 

£ 
to 

0 
-D

 
0 

CC 
X

 
ro 
I-

cn 
0 

0 
>

 
to .2 '3 
I- ro .g 
0 a

:£ 
E

 
£• 

« 

1
 I-I 

_ 
ro 

ro 

S W
>

 

0 
CO

 
g 

S
 @

 S
 

_
. 

g 
o8 

ro 
0 

0 

I 
0 s 

^ 
IL 

to 



Q
. 

B
 

a
. 

0 

ffl 

5.2 
c 

ra 
—

 
o 

£ 
* 

s 
is 

^ 
ra &

 
.2 U

J 

5 '« c 
•<

- 
o 

•^ 
°. 

I 
to j

; 
O

 
CM

 
ffl 

o 

» "S
 "̂

 ^ 
B

 
I" 

» 
.=

 «M
 10 ra 

ffi 
ffl 

2
" 

.C
 

D
>

£
 

Q
C

 
o

r
e

s
™

 
CO

 CL 5 
-» 

>. 
z <

 
a. 
S

 
o "

a 
D

C
 

^ 

§3 
o V̂

 
a 

••-

Z
 

ro 

S
i 

I f- 
O

 
3 

Z
 

O
 

ffi 
CO

 
i« 
n 

ffl 

s 3 -1 
O

 
o 

c g to 
.3_ 

5
" 

<
 £ 

_o 
"ffi 
ffl « ffi 
i2 
ffl 
E

 
C5 
O

 
_

c 

re 
c o 
s u 
•D

 
10 
1

-
3 
-J 

;s c 1 o 

T
-

o C
M

 

ro 

re 
E

 c» 
c 
•o 
c 
U

l 
s

-
to 

o 
c 

o 
t; 

M
^ 

c 
—

 
o 
E

 ffi 

>
 

1 
(-1 o 
u

. 

ffi 

2
 -D

' 
re 

0) 
E 

re 
'•= "5 
to 

Q
. 

U
l 

3 
CO

 
Iii 

O
 

\in
. 

E
 

'io 
O

 
ai 

B
^ 

. 
O

) 
ffl 

o8 'Z
 

o 

121 
<C

 b)dC
 

g 
«

.£
>

-£ 
O

 =
 

a ro 
E

 u. 
g.-^ 

CO
 "o CL •? 

id 
»

•
£

" 

Q
 

H
 

S
 

§ 

o 
=5 2

. 

raS
"-^ 

ffl 
.E

 o 

h
- 

1
-

O
 

O
 

U
J 

lU
 

0
1 

C
C

 

Q
 

Q
 

1
-

o LU 
0

1 

Q
 

1
- 

1
- 

1
-

o o o 
L

U
 

L
U

 
L

U
 

Q
: 

Q
: 01 

Q
 

Q
 

D
 

1
-

o UJ 
0

1 

a 

\-o UJ 
0

1 

Q
 

1
-

o UJ 
C

C
 

Q
 

1
- 

h
-

o o 
U

J 
L

U
 

C
C

 C
C

 

Q
 

Q
 

h
-

o UJ 
D

l 

D
 

1
-

O
 

U
J 

D
l 

O
 

1
^ 

C
M

 

U
l 

CM
 .» 

O
 

•^ 
C

O
 

O
 

CO
 

^—
 O

O
 

o 
•<-

f̂
 

o 
in 

-.-

in 
en 

o 
•

^ 
C

T
 

•
* 

o 
••- 

o 
>

» 
C

O
 

f^ 
o 

O
 

CO
 

01 
£-
3 'ro 

O
 

E
 

"G
O

 
3 

•
^ 

<
 

Q
) 

V
) 

C
 

R
 

X
 

m
 

X
 

ro 
h

-0 E
 

o 8 s 0 
-D

 
0 
u. 

0 k
-

3 

o 

'0 
z 0 cn 
c 0 o

. 

X
 

0 E
 

8 

1 k_ 

^0 
0 

Q
 

B
 ro 

0 
Q

; 
c 

.g 
"ro 

1 Q
. 

0 
D

 

c 
.9 
"to 
"5 
0 1 

Q
 

"to 
B 0 >

 
0 

C
C

 

y
. 

Q
 cn 

cn 
0 o X

 
U

J 

cn 
0 £ 

b CO
 

o C
L 

0 
JZ

 

^ O 

•
—

^ 

V
i 

o X (0 
1

-0 E
 

o o c 2 0 
•a 
0 

u
. 

1 0 

S
 CO

 
4

W
 

o 
1

-

iz- 
ro 

>2 
0 
D

 o E
 

<
 

0 C
L

 

ro 
K 0 E p 2 0 

u
. 

"co 
'S

 

X
 

LU
 

^ 
X

 
X

 
ro 

ro 
1

-
H

- 
a

, 
0 

^ 
E

 
o 

O
 

o 
o 

c 
_£ 

3 

O
 

_
J 

-•o
a 

<
« 

0 
S

 
'ro 

B
c

o 
<

"-C
3 

c 
£ 

£ 
0 

i- 
C

C
 

3 
0 

O
 

D
 

LU
 

X
 

0 E
 

8 c ro 
o o 

_
i 

0
8 
0 

3 
55 
o 

1
-

c 0 C
L

 



£ 0 
a. 0 

0 
ja 
'in 
c O

 
0

 
«? 

S
-5

 

hedule C 
ge 1 of 1 
tness Re; 
>t Applica 

o 
ra

 
5

 
C3

 
CO

 C
L

 S
 

Z
 

c o 
s o 
'o 
.2 
3 
-> 

<
 

C
L 

s o lu 
<

 
§ 

-1
 

O
 "V

 
tL 

T
^ 

z
S

 
jr 

' 
u

. 
^ 

U
J 

T
-

I 
. 

H
- 

O
 

D
 

Z
 

O
 

0
 

CO
 

in
 

«(3 
OQ 
S

 
-1 
P

 
O

 

i s n ^ 
o s 
.o 
3 

o 0 u 

'E
 

0 
CO

 
•o 

ra
 

15 

1 C
O

 

O
) 

c 
s c 
U

J 
in 
.c 
^ c o 
E

 0 >
 

0 

3 1
-IH

 

O
 

u. 

•D
 

1 E
 

in 
U

J 
C

O
 

O
 

s o>
 

eS
 

ra
 

3 
ts 
< C

O
 

O
 

s C
O

 

1 Q
 

ffi 
in 

1 •D
 

1 O
. 

'»
• 

11
 

fs 
2
i 1
 

racr: 
.E

 •-

II 11
 

^
3 

o 

I'S
IG

: 

B
S

i 
o I 

6 

111 
0 C

L
 

X
 

0 E
 

0 a. 
o ro

 

I 0 ro
 

in 
0 3 

•D
 

S
i 

o 

CO
 



£ 
Q

, 

«? 

B
 

n 'in 
c 8 

B
 

O
- 

ffi 
s 

0 *- a: iM
 

•5 
o 

tn 
a 

1 S
,2

<
 

u 
ra 

s
: 

o 
CO

 
CL 5 

z 

E
 

O
 

§ 
_

i 

o 
'̂ 

^
s 

i2
 

U
J 

^ 

il 
O

 
ffi 

CO
 

in 
.A

 
m

 
O

T 
O

 

m
 

E
 

D
 

-I 
O

 
o 

o C
M

 

in 
c 0 
•3 
S

i 
~ c 0 
0 ffi 
S

i 

n 
4

-« 
•c 
ra 
C

J 

>
t 

•ra 
S a c 
=5 
c 
U

J 
in 
£ c 0 
E

 ffi 
3 $ 

=
 

o 

i o 
u. 

SI 
'>

 

.s 
•o 

£
•

0 

••sE
. 

U
J 

3 
CO

 
i

i 
0 

«. 

l2
i 

1
 
I 

CO
 

c 
,. 

O
 

=
 

ffi 
E

 u- S-

ro 
^ 

Q
. 

Q
 

I- 
§ 

CO
 

0 
'f u 
1 •c 
3 
-5 

C
 

0 

0 0 

<
 

'55 
*

i 
0 
h-*

i 
0 0 
<

 ffi 
C

 
!J 

*
4 

C
 

0 E
 

*
r

f 

S
 

'•5" 
<

 

ss 

>
t 

^ s 3 c 
.0 

m
 

N
 

•m
m

 

c ra 
c>

 
^ 
0 0 
A

 ra 
4

.4 

'E
 

W
 

£ 0 d 
z d 
z 

U
J 

c 0 Q
. 

X
 

0 o I
 

•o 

3 

1 0 ro 

S
i 

m
 



ro 
a

. 
£ 
D

-0 

10 
c o 

C
J 

'^ 
ffl 

^ 
m

 
4

- 
OC

 
£ 

—
 

O
 

M
. 

u 
3 

1^ 
^ 

•D
 

ffi 
O

 
t-

s: 
a

iB
 

ffi E
 

to 
£ 

O
) 4.* U

J -o 
O

) a
. 

S 
t- 

O
 

>-z <
 

D
. 

E
 

O
 

[JJ 
^ 

o "¥ 
Z

 
to 

U
J 

^ 

O
 

ffl 
o 

S
 

g
o 

ffi 
E

 

O
 

H
 F
 

c c 

X
 

U
I 

O
) 

'w
 S

 
r 

§ 
TS

 

t 
ffi 

o o 

>
 

ffl 
DC 

- 
I 

a -a 
10 

« 

II 
to 

a
. 

U
l 

3 
0) 

Iii 
O

 
Is. 

E
 

to 
o 

o>
 .=

 
Z

 
_ 

O
) 

ffl 
o8 -c 

o 
•H

O
 g 

3 A
 5 

5 
.. 

ffl^ 
to 

=
 

1. t^ 
O

 
=

 
ffi 

O
 

S
t 

&
»>

 
to 

O
 

0
. 

3 

J5 
S

 '£ 
S

 

Q
 

K
 

5 
to 

I- 
B

 
c 
3 

u 
o 

5
^ 

c 
o 

F
 

p s ? 

ifi 
CO

 

o E
 

,p 
.2 

CO
 

« 
E

 

S
 

"^ 

O
 

£ 

o o o o 00 
o 05 

s 
e 

cn 
(D

 
£=

 
(U

 
X

 
L

it 
a>

 
.E

 
^ CO

 
D

) 
.E

 

1 C/) c o E
 

0} 
Q

 

« c ID
 

O
. 

X
 

LU
 

C
 

•I <
 

(fl 

c a X 
lil 

"5J 
w

 (Ii 
•D

 

i JO g 
i 

V
i 

c X
 

U
J 

CO
 

ffi 
CO

 
C

O
 

o 
h

-

10 
U

J 
CO

 
z U

I 
Q

. 
X U

I 

o z tn 

U
I 

>
 

O
 

<
 

_
l 

<
 

£ z U
I 

a 

.a 
c CO 
CO 
CJ) 

o o o 

o o o o 

0! 

•o 

CO
 

2 

<
 

^ 



• 
• 

£ 
Q

. 
0 

<? 
o J) 
3 

•D
 

ffl 
£ 

T
-

4
-o ffi 

t» 

ffi 

£ '5 c o » ffi 
CC

 
in 
m

 

s 

CO 
OS 

Q
 

-̂
 

tJ 
10

 
s 

• 
to

 
C
L

 S
 

CO
 

>-z <
 Q
. 

s o 2
^ 

I- 
o 

3 
Z

 
O

 
ffi 

to 
10 

>
A

 
to 

« 
O

 
ffl 
E

 
3 o o 

«
M

 

?"" 
'JS

 
>

. 
.2 S

 
•o 

S
 

10 
O

) 

il 
ffi U

l 
o
 

X
 

o 
U

I 
s 

a 
>

 

il o 
u. 

•a 
ffi 
to 

•
>

 
ffi 

O
C

 

•a 
£ -a 
ffi 

0
) 

E
 

n 
-.3 

•O
 

» 
a 

U
l 

3 
CO 

I 

i
 ID
 

tn 
S 

O
 

_ 
Z

 
O

) 
ffi 

|
^

£ 
<

 
-liii 

in 
s 

^ 
o =

 g 
S u- g-
ro 

"o 
IL

 

O
 

I-

o c 0 
'J? 
10 

10 
3 

->
 O

l 

c re 
JC

 
o "c 
re 
_o 

'c 13) 

i§
i.i 

(0
 

^ 

|
|

5
| 

C
 

ffl 
ffi 

10
 ffl 

u 
re 

"m
 

E
 «>

 
ffl 

« 
_ 

a 
re 

re 
ffi 

O
 

o: 

o 
ir 

'c i 3 C
J 

^D
 

"1 
re 

E
 

U
 '.S

 
10 
U

l o 

3 
'5 

g
lffi 

CD 
•E

 
C

C
 

C
O

 
_ 

3
 

'o
 

"o
 

t? 
ffi 

"SC 
S

'« 

o g. 
to 
o

S
 

<
 

Q
: 

O
 

O
 

U
J 

•a 
c 

c 
" 

>-

£
B

^ 

4
- 

"o 
•o 

t^ 
5 

.2
 

ffi 
«
 

c 
P 15 

o 
'5

.0 ' 

•5 
g 

ffi.a 

>? ° 
E

 
<

 
U

J 

3
C

M
 

03 
^ 

•.- 
s 

C
5) 

O
 

CC 

3co 

-- 
o 

CO 
CNl 

C
O

 
C

M
 

C
O

 
-r-

C
M

 

O
 ffi 

O
 

•5 

ffi 
01 
.—

, 
ro 
ffi 

m
 



Q
. 

0 

cn 
O 1

° 
•

a 
^ 

ffi ffi 
£ 

O
) 

u 
re 

CO D
. £ £ 'w

 
c o a. 
tn 

=
 

ffi ffi 
K

 
£ 

10 i3 
10 

=
 

ffi 
S 

|u
i 

S
 

3
0 

ffi 
re 

u 
CO C

J 
E

 
-) <

 
ul 

d 
H

 
i 

>• 
z <

 
IL

 
E

 
O

 

U
J 

^ 

%
4 

CL 
•^ 

Z
 

C
O

 

Si 
O

 
ffi 

"> i2 
co5 
3 m

 

£
5 

10 CM
 

O
 

1 s-

O
 

.D
 

c 
c 

re U
J 

O
 

O
 

c 
~

 
o 

"i =
 -

s 
S

 
7 

as 

n .2
1

5 

o S
 

o 

•o 
ffi 
tn 
'> ffi 

o 
CO 

to 

C
si 

6 Q
. 

&
 

a-o' 
re ffl 
E

 
lo 

•s 
-a 

tn 
a

. 
U

l 
3 

^
-

s 
\^^ 

S
 

re 
o

" 
o 

£ 
z 

.2 
O

) 
ffi 

3 
og 

-c 
5 

"O
 

- 6 =
 ^ 

3 
» 

ffi 
CO

 
2 

.
.

t 
• 

<
 

a
io

i 
CO

 c 
,. 

O
 

=
 

ffl 
•_) 

E
 

t 
&

ffl 
eo 

o 
D

- 
^ 

is K
%

1 

O
) 

re 
c 10 

-a 

'E
 

<
 

re 
S

 
•D

 
C

 

re 
c 0 

ffl 

§ 

•c 
c 

3 
3 

->
 

C
 

.2 
Is. 

S
 

o 
o 

2 
CJ 8 

< 
s 

- 
•D

 

i2 
E

? 
o 
o 

. 

to 
o 

r-. 
I--. 

1
0 

C
O

 
0

0 
-

^ 
C

D
 

h
- 

^ 
1

-

CM" CM" 
T

-' 
CO" 

€
^ 

^/?" tO
" t/3" 

4
^ 

to 
1

0 
T

-
!•-- 

C
N

 
C

M
 

X
fr 

try 
^

fy 
€

^ 
tfT

 

O
 

-^ 
N

. 
•^ 

0
3 

C
N

 
C

£/ 
'^ 

e
e 

W
5- 

te 
w

>
 

te-

CN^ 
C

O
 

t
- 

C
O

 

&
e 

i^ 
«

• 
69- 69-

1
0 

C
D

 
C

O
 

CNJ 

1
0 5 C

O
 

to 

C
M

 

w
 

10 

C
JJ 

0 

C
N

 

O
i 

1
0 

0 
0 

C
D

 
CTs 

C
O

 
•"-' 

•
^ 

C
D

 
^ 

•
^ 

&
s 

-y
* 

£
a 

fe^ 
y

>
 

C
O

 
-

^ 
C

D
 

(N
 

CX>
 

C
M

 
C

D
 

y
>

 
«

ft 
tft 

«
ft 

tf>
 

0
0

0
0 

0
0

0
0 

U
J 

Q
 

]—
 

u
.. 

tt 
y 

CO
 

a>
 

y fc 0 0 
£ 

1=
 oa 

«
i 

Q
 

Q
 

<
 

<
 

C
O

 
C

C
-

X
 

X
 

<
 <

 
X

 
I 

0 
0 

£/>
 CO

 W
 W

 
Q

 
Q

 
D

 
D

 

C
M

 
N

. 

•^ 
iO

 

h
-. 

C
O

 

0 fv
. 

C
M

 

co 
0 

C
O

 
C

O
 

L
D

 

LO
 

0 r-

e
9

^
a

- 
e

^ 
fc^ 

£
^ 

t
e 

6
^ 

fc^ 

CD 
<1>

 

IC
Q

 'E
 

"" 
"c 

CD 

O
) 

•II 
CO

 

n
i 

C
O

 
Q

 
1 

E
 

UJ ) 
o

i 
C

L 
CO

 
^ 

L Q
. 

O
 

CO
 

O
 

<
 

^ 
P

 
S

t 
U

. 
CO

 
c 

tn 
—

 
^ 

ro 
^ 

S 

= ?^ 
fe 

0 
CO 

itc 

Q
. 

O
 

.. 
ffi 

CO 
o 

§ § 
U

 
ffi 

ffi ffi 
g to 

ffi 
o 

>
 

n 
ffi 

CO
 

C
O

 
-

I 

.j_ 

c c CD 
C

L 
C

fl 

OQ
 

<
 

CD
 

(/J 

i2 
"co 

8 2 
^ 

ffi 
I- 

£
• 

^ 
=

^
D

. 
5 

2 —
 

to 
o 

Q
. 

I-



Q
. 

B
 

"ro 
D

 

a>
 

c o a 10 
=

 
C

J 
I- 

* 
ffl 

_
 

IfflS
i^ 

£ 
O

) i 
u

i -j 
o re

 s 
"H

 
J 

CO
 Q

. S
 

I- O
 

>-z <
 

C
L 

1 o 3 
-1

 
5 

UJ 
IL 

»
^ 

U
I 

?
 

I 
. 

f=
 

C3
 

3 
Z

 
O

 
ffl 

to 
10

 

«,5 
ffl 

3 o o 

•£ 
'-

=
 5

 
£ 

N
 

•=
 -

.<S
 

"W
 

m
 

Analys 
yrotI Di 
gWlay: 

_ 
io

 
c 

o S: S
 

t 
^ 

c 
re

 
=
 

U
J 

o
 

CL .2
 

10 
o

 
.^ 1

; £
 

o
 

>
t 

re
 

4
4
 

^
^ 

c 
0

 
c 

—
 

re
 =

 
0

 

is §1 
o

c
j-

s 
lo 

ffl 
3
 

S
 S

.1
-

T 
Emplo; 
or The 

^
u

-

•D
 

£ re
 

E
 

"IO
 

U
I 

to 

g t
» 

o<S
 

'co 
3 

t) 
<

 
to 

to 

•
0 
ffi 
tn 

•
>

 
ffi 
K

 

-D
 

ffi 
4

4 
re

 
-D

 
a 

3 'io 
c 

'5) 
0 A

 ^ 10 0 
z ffi 
u ffi 

ffi 

.. 
'ffi 

a
io

i 
_c 

il 

•s ^ CO
 

Q
. 

io 
ffl 

•£
 

CD
 I- 

S
 

>- 
o

 
*

- 
C

M
 

10 
^ 

c 
o

 
3 

Z
 C5 

C
D

 

C
M

 

C
J)" 

t5>
 

C
M

 

C
M

" 

C
M

 
C

O
 

'J-
in* 
in 
C

O
 

C
O

 

^ CO "̂ 
ID

 
C

O
 

eg" 

C
O

 
N

. 
0 lO

" 
r.-
r>

i 
C

M
" C

O
 

C
O

 
T

 ty>
 

0 •fl-

cg 
C

D
 

IO
 

•
*

" 
C

O
 

C
D

 

C
M

" 

'̂ C
O

 
C

D
 

C
M

* 

T
-

c^" 

ro 
C

D
 

C
O

 
h

-
C

M
 

h
-

C
M

 
C

O
 

10^ 
C

O
 

C
O

 

C
M

" 

C
O

 
L

O
 

•̂
 

0
' 

0 C
M

 

C
M

 
L

O
 

C
D

 
tn 
N

. 
C

M
 

ID
 

0 C
D

" 
C

O
 

C
O

 

C
M

" 

0 t
-

C
O

 

co' 

^ C
T

J_
 ^ C

O
 -̂r~-' C

O
 

C
O

 ^ 0 C
D

_ 

^ 00 C
M

 

C
M

" 

a 
^ 

~ ffl 

X
 ffi 

E
 

C
O

 

o 

3 O
 

JO
 

C
O

 

3 
3
 

J
, 

0
 

CO
 

^
•

^
^ 

0
) 

.^ 

CO
 

ffi 
ro

 

E
 

O
 

ro i=
 

>
 

5 
CO

 O
 o 

S
 

<
 

-c
- 

C
M

 
e

o
 

-
^ 

1
0
 

^ 
C

M
 

to 
o

 
T

- 
C

N
 

C
D

" 
T

-" 
C

O
 

'
-

0 C
D

 
C

J) 

C
M

" 
f^ 

0 0 •
*

' 

0 f^ 
O

) 

to
" 

C
O

 

0 tn 
C

O
 

C3>
 

C
D

 

C
D

 

-̂
 

C
O

 

1
0

" 

C
D

 
C

J) 
C

D
 

•
^

" 
0

0 

0 ^
r 

i^ 

to
" 

C
O

 

C
D

 
C

M
 

C
D

 
0

" 

1--
C

O
 

C
O

 

C
D

" 
r-. 

C
O

 
C

M
 

O
) 

C
D

 
cy>

 
in 

Q
 ffi 

E
 

o 
D

 
CO

 
^ 

CO
 

o
 

Q
 

E
 

_
 

C
T

>
 '-

^ 

•(D
 

<D
 

S
 

C
D

 
r^ 

0
0

 
C

J) 

in 
e
fC

 
o

a 
C

M
 

C
M

 
C

O
 

CO
 

5-^ 
1

0 
C

D
 

C
O

 
-

^ 

in 
C

J) 

|C
 

CCJ 

O
 

Q
 o 

D
 

E
 

O
 

^ 
ffl 

•£
 

•5; 
c 

10 
>*r 

10 I 5 

o 
O

S
 

.. 
O

 
CC

 

C
O

 
0

0
 

3
^ 

T
- 

T
- 

C
D

 
T

- 
C

M
 

C
O

 

C
O

 
O

 
S

--
0

0 
tn 

o
) 

h
- 

O
 

C
3) 

•
^ 

0
0
 

S
^ 

C
D

 
C

D
 

C
M

 
t

o 
•

^ 
•

* 

0
0 

N
- 

S
~

 
C

O
 

O
) 

t
-

C
M

 
C

M
 

T
-

•^" 
tn

" 
CO

 

••!:r 
h

- 
C

C
J 

in" 
in* T.̂

 

C
O

 
C

D
 

tf-' 
C

O
 

O
 

L
O

 
cr> 

r~
 

-"i-

^liJ g-
^*r. 

U
i 

ffi 

%
. 

0 a
. 

E
 

U
J 

ro
 

42. 
0 

c ffi 
CO

 
ffi 
S

. 
g-0

. 

E
 

i^ 
(D

 

CD
 

CD
 

"h 
0 

B
 

h
- 

111
 

C
C

 

CM
 

in 
o*; 

I-- 
tn C

O
 

•
^

_ 
C

J
J 

C
M

 

00" in
" 

o 

C
O

 
h

- 
e

S
 

'J 
^ 

r~
. 

C
O

 
C

J
) 

•
*

-

C
D

" 
C

O
" 

C
M

 
C

D
 

C
M

 
C

O
 

C
JJ 

|C
 

-!T
" 

C
D

 

C
O

 
C

M
 

&
^ 

0
0 

O
 

C
D

 
C

M
 

O
 

C
O

 

1-^ 
C

D
 

o
5
 

O
D

 
C

O
 S

--
•

^ 
h

- 
C

JJ 
in 

C
O

 N
. 

-C
J 

M
J 

ffi 

c 
ffi 

CO
 

ffi 
><

 
ffi 

Q
. 

to
 

X
 

X
 

1
—

 
ro

 
H

I 
=

 
I- 

CO
 

e
 

=
 

ffi 
>

, 
2 

S
 ro

 
>

, 
ro

 
Q

. 
ro

 
l~ 

4
-

Q
. 

=
 

o
 

—
' 

(D
 

0
) 

>%
 

0 Q
. 

E
 

liJ 

0
) 

(D
 

>. 
0 C

L 

S
 

O
) U

J 

<
 >

 



£ 
Q

. 
B

 
"ro 
Q 

£ £ io 
c 

T
- 

O
 

<? 
&

=
 

O
 

h
. 

ffl 
ffl 

^ 

£ 
O

) 44 
•.; 

-
j 

o 
re 

=
 

U
l 

-? 
CO

 tL 
S

 
I- 

O
 

>-Z
 

<
 

CL 
s o U

l 
^ 

O
 iV

 
CL

 1-
Z

 
to 

I
- 

O
 

3 
Z

 
O

 
ffi 

C
O

 
10 

«
o 

ffl 
E

 
3 _

l 
O

 
o 

c 
.2 ,-
2 

o 
£ 

C
M

 
™

 
4.* 

^ 
.ffi 

to 
.ffi 

O
 

>
 

m
 

_ 
re 

.=
 o E

 
S

i? 
<

 
re 

c 
_ 

S
: =5 

O
 

10 
c 

C
 

C
 

U
I 

s
-

o
S

 
o 

•£ 
10 

E
 

5 
S

 
ffl 

£ 
is 

>
 

•£ o 
-5 

.ffi 
ffl 

? 
Q

 
fflt-

O
 

ffi 

U
J 

o 

"a 
£ -o 
re ffl 
E

 'io 
=

 '5 
10 

a 
UJ 

3 
to 

I
ii 

O
 

I £
, 

S 
'io

 
"O

" 
en 

.E
 

Z
 

. 
O

) 
ffl 

o8 'C
 

o 

'ioO
 S 

=
 A

 S 
CO 
o E

 
eo 

1 Q
 

aiB
C

 

o 
Q

-

1° 

>-'w
 

i2 

o C
! 

S
 

•
^ 

C
O

 

o 
iq 

h
." co" 

•* 
in 

C
O

 
r-

C
D

 
O

 
r^ 
o

j" 
'S

-

-̂
 

C
D

 
.

*
• 

0
0 

to" 
C

O
 

•
^ 

C
M

 
to 
in 
CD" 
C

O
 

C
O

 

M
 

0
0 

^ 
C

M
 

<
•• 

^
" 

D
 in 

r 
CM

 

o •
^ 

to 
co" 
CO

 
h-. 

:>
 

C
O

 

3 
o 

~
 °?. 

S
 co" 

- 
-(t 

t 
"^ u>

 
C

D
 

cn 
cô
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