Transaction Cost Analysis

Understanding Trade Execution Impact

Transaction Cost Analysis (TCA) lets investment managers determine the effectiveness of
their portfolio transactions. By providing greater transparency into investment strategies and Key Benefits
trading performance, TCA helps investment managers lower their trading costs. The Charles
River Investment Management Solution (CR IMS) provides TCA seamlessly integrated with
order, execution and portfolio management capabilities. Charles River's TCA scales with your
analytics needs, from pre-trade to post-trade capabilities. Pre-trade TCAisincluded as standard
functionality in Charles River IMS.

« Evaluate trading costs and trends on
one platform

» Measure the performance of each
Portfolio Manager, Trader & Broker

« Make more informed investment

Real-Time Decision Support and trading decisions
Charles River’s integrated TCA capability produces immediately actionable intelligence, + Improve quality of trade execution
accessible directly from the blotter. Extensive reporting and visualization options provide « Reduce execution costs and slippage

portfolio managers and traders with highly individualized feedback , helping them improve
performance and reduce slippage. For example, Charles River TCA provides insight into
questions such as:

» Maximize alpha

« Which algorithm is working for me?
« What's my optimal execution rate?
« Should | use crossing networks for my orders?

- Do my orders differ by time of day, order size, sector, PM?
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Generate performance profiles in Charles River TCA to understand factors impacting trade costs

Advanced Capabilities
+ Pre-and post-trade analytics application
- Multi-agent perspective on order life-cycle
« Best-in-class customized reporting
+ Optimize trading strategies to fit PM and trader profiles
- Align behavioral profiles with implementation strategies

« Covering: Global Equity Markets, US/Canada inter-listed, EU composite

« Supports entire order life-cycle

« Real-time implementation shortfall
«+ Real-time unrealized gain/loss(UGL)
+ 9%ADV and liquidity indicators

« Ul-based research tool




Charles River's TCA helps portfolio managers, traders and buy-side firms understand trade
execution impact throughout the trade lifecycle.
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Pre-Trade TCA

Pre-Trade TCA provides portfolio managers with estimates of trade costs and marketimpact based on
extensive historical trade information for a particular name. It evaluates all relevant trade execution
strategies and recommends the strategy that is most consistent with a manager’s risk preferences.

o) Trade Informatics Pre-Trade TCA

[~ status Side Name / TgtQty TgtAmt Trd Curr Total Cost Total Cost (bps) Spread Cost (bps)  Price Impact Cost (bps) Standard Deviation Trag
Open Sell AAPL 125,000 12,706,250| E5 6,201.68 4.881 0.3% 4.484 29.222|p 4
Open Buy BAC 575,000 9,062,000 =5 9,019.66 9.953 2.716 7.237 6.978[p
Open Buy GOOG 500,000) 267,430,000 ™= | 1,075,002.58 40.198 1.550 38.648 37.598[p
Open Buy QQQ 625200|  66,026,747| W= 192,398.10 29.139 0.451 28.688 5.144[p
Open Sell SBRY 95,000 221,730 EfZ 208.02 9.382 5.529 3.852) 90.580 0
Open Buy SGE 50,000/ 224,800 B 140.72 6.260 2.294 3.966 40.175)
Open Sell ucG 1,000,000 5,640,000 [l 3,982.48 7.061 4.620 2.441 66.4751
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Post-Trade TCA

Post-Trade TCA helps firms and portfolio managers profile and analyze trader performance across numerous
metrics. Users can assess trade execution quality by comparing actual executed prices to user-selected
benchmark prices. A full suite of benchmarks are provided, including volume-weighted average price,
opportunity cost, performance, open/close/previous close price. Custom benchmarks are also supported.

Activity Execution Quality BPS [Performance BPS [iming
Total Buys Sells

Count 4710 2654 2056 15 10390311 50 | nterval vivap 6125763] 30 fE3MonthsBefore 21608390 104 usNextDay 6765176 32
Ordered Shares 981,927,686 664,780,333 317147353 Expected Cost 11774811 56 fs Open -12,374361 -59 1Month Before 5755420 27 vs 2 Days After -5,514,169 -26
Ordered Amount 2093944 861 1134473507 950471354 Performance 1384501 7 s Close 0,006,591 -42 1 Week Before 0407428 45 vs 1 Week After -8195.449 -29
Executed Shares 981927686 664780333 317,147,353 Opportunity Cost o 0 fbs price st Enat o216a47] 42 f2Days Before 20112450 95 vs1Month After 930,808 4
Executed Amount 2130532949 1153471350 977,062,599 Opportunity Cost ‘End’ o 0 s VWAP -10,188174 -49 1 Day Before -14.486893 -6 vs 3 Months After 8375508 39
Orcer Life Average 388 Opporturity Cost ‘Clent o 0 s interval bigh 739719 4
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About Charles River
Charles River serves more than 350 investment firms in 43 countries in the institutional asset and fund
management, private wealth, alternative investments, insurance, banking and pension markets. www.crd.com

Charles River Development reserves the right to change plans, priorities and future enhancements at any
time without notice. (December 2014)




