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1. Overview
Studio is a graphical workbench for the OptiPricePro pricing service. Everything the pricing interface supports can be built here without writing code: European, American, Bermudan and native lookback exercise; vanilla, digital and Asian underlyings; barrier and lookback wrappers in either nesting order; stochastic rates, volatility, dividends and sentiment; stock jumps; quasi-random and variance-reduction simulation; importance sampling; control variates; and finite-difference Greeks.
No pricing is performed on your machine. Studio assembles your choices into a request, sends it to the service over HTTPS, and displays the returned price, standard error and diagnostics. Results are deterministic: the same settings with the same seed always produce the same number.
2. The screen
	Area
	Contents

	Sidebar (left)
	Every input, grouped from licence and simulation at the top through product, models, variance reduction and sensitivities, ending with the three action buttons.

	Header (main)
	The product title and a summary table of the contract you have specified.

	Request sent to price()
	An expandable panel with the exact request, useful for support and for reproducing a run in code.

	Results
	Price and standard error, variance-reduction diagnostics, Greeks when requested, and the resolved configuration.


Always read the summary table before pricing. It states the exercise style, underlying, wrapper order, barrier and lookback actually being sent — the quickest way to catch a mis-selection.
3. Licence
Enter your Studio key in the sidebar, or set OPTIPRICEPRO_STUDIO_API_KEY before launching. The service endpoint is shown beneath the field. Each successful pricing request counts once against your quota; failed requests do not.
4. Simulation settings
	Setting
	Meaning and guidance

	Number of intervals (M)
	Time steps per path. Governs monitoring frequency for barriers, Asians and lookbacks, and the number of exercise dates available.

	Number of paths (N)
	Monte Carlo paths. Accuracy improves with the square root of N: four times the paths halves the standard error.

	Seed
	Fixes the random numbers. The same seed reproduces a result exactly.

	Random numbers generator
	Standard pseudo-random, or Quasi (low-discrepancy) sequences.

	Random numbers sampling
	None, Latin hypercube, or stratified sampling.

	Wiener process generator
	Vanilla, antithetic, Brownian bridge or moment matching.

	Number of repetitions
	Appears when the chosen family needs independent repetitions to estimate the error. The service runs them for you.


Antithetic generation requires an even N. Studio warns you in the sidebar if N is odd.
5. Defining the product
5.1 Payoff and market state
Choose the option type (Call, Put, DigitalCall, DigitalPut) and set S0, strike, r, volatility, dividend yield and maturity. Initial sentiment applies only when a sentiment model is active.
5.2 Underlying
Path independent (terminal price), arithmetic Asian or geometric Asian, including floating-strike variants. Asian underlyings average the path according to the standard convention.
5.3 Lookback and barrier wrappers
Answer the two questions — lookback or not, barrier or not — and Studio composes the wrapper order for you:
	Selection
	Resulting structure

	Neither
	Underlying only

	Barrier only
	Barrier on underlying

	Lookback only
	Lookback on underlying

	Both, barrier outermost
	Barrier on Lookback on underlying

	Both, lookback outermost
	Lookback on Barrier on underlying


The two nested orders are different products and price differently. In the first, the barrier applies to the lookback payoff; in the second, the barrier amends the paths before the lookback scans them.
Barrier levels use Up barrier and Down barrier; a very large upper level or a zero lower level makes that side inactive. Rebates default to zero in Studio; set them only if the contract pays a rebate.
5.4 Exercise style
	Choice
	Meaning

	EuropeanOption
	Exercise at maturity only.

	AmericanOption
	Early exercise at every step, by least-squares Monte Carlo.

	BermudaOption
	Early exercise on a limited number of dates.

	LookBackAmericanOption... / LookbackBermudaOption...
	Native lookback exercise: the running extreme enters the exercise decision itself, rather than being applied as a wrapper.


Native lookback exercises supply their own lookback structure. Studio therefore sends Underlying only when no barrier is selected, and Barrier on underlying when one is — pricing the native lookback over barrier-amended paths. Nested wrapper orders are not valid with these exercises and Studio will not send them.
5.5 Exercise controls
Regression degree sets the polynomial order of the least-squares regression. Number of exercise points sets how many early-exercise dates are used; it cannot exceed M, and Studio caps the field accordingly.
6. Models
	Model
	Choices
	Parameters shown when selected

	Rate
	ConstantRate, HoLee, Vasicek, CIR, Extended CIR
	a, b, Sigma_R and the term-structure curves

	Volatility
	constant, Heston, Bates
	Gamma, Kappa, Theta; Bates adds jump parameters

	Dividend
	constant, stochastic
	Alpha, Beta, volatility, b

	Sentiment
	constant, stochastic, jump
	Mu, Sigma and jump parameters

	Sentiment volatility
	constant, stochastic, jump
	Gamma, Kappa, Theta and jump parameters


6.1 Term-structure curves
Non-constant rate models accept three optional curves — theta_t, b_t and sigma_t — uploaded as single-column CSV files with at least M + 1 rows (one value per time step, including t = 0). Leave a curve unset to use zeros.
6.2 Correlations
Each non-constant model adds a stochastic factor. Factors are ordered: stock, volatility, sentiment, rate, dividend, sentiment volatility. Studio counts the active factors and asks for a matrix of exactly that size, uploaded as CSV without headers.
The matrix must be square of the required size, symmetric, with ones on the diagonal, and positive definite. If none is supplied, the identity matrix is used. The resolved dimension and matrix appear in the configuration panel after pricing.
6.3 Stock jumps
Tick Enable stock jumps and set the intensity (Lambda), mean jump size and jump volatility. Jumps combine with every exercise style, wrapper and model.
7. Variance reduction
7.1 Importance sampling
Importance sampling concentrates simulation effort where the payoff is non-zero, which sharply reduces the error for rare-event contracts. It is available for European exercise only, and each method requires a particular structure:
	Method
	Required structure

	ChangeOfMean, ChangeOfMean2
	Path independent or arithmetic Asian underlying, no wrappers

	ArithmeticAsian
	Arithmetic Asian underlying, no wrappers

	Barrier methods (DownAndIn, UpAndOut, DoubleKnockOut, ...)
	Path independent underlying, barrier wrapper, and the barrier type matching the method name


Studio checks your selection and shows an explicit error in the sidebar before you price if the combination is not supported. The mean tweak parameter shifts the sampling distribution; tune it to the moneyness or barrier level of the contract.
7.2 Control variates
A control variate prices a second, analytically known contract on the same paths and uses the known answer to correct the estimate. It is available for European exercise only.
Choose the control underlying, option type and strike, then supply the control's exact analytical value. Studio can suggest one: select Black-Scholes or Discrete geometric Asian and the field is filled with the corresponding closed-form value for your current inputs. Calibration paths are reserved to estimate the coefficient and are excluded from the final average.
After pricing, read control_variate_correlation: the closer to ±1, the greater the reduction. Compare the standard error against the same contract priced without the control to measure the benefit.
8. Sensitivities
Press Find sensitivities to obtain finite-difference Greeks alongside the price. Perturbation sets the relative bump size; tick Include the full Hessian for second-order and cross sensitivities, which is considerably slower.
	Reported
	Meaning

	Delta
	Sensitivity to the initial stock price

	vega
	Sensitivity to volatility

	rho
	Sensitivity to the interest rate

	theta
	Time sensitivity, reported with the −dV/dT convention

	DeltaDecay
	Sensitivity to the dividend yield

	DeltaSent
	Sensitivity to initial sentiment


Every bumped repricing keeps the full product configuration and uses common random numbers, so the differences are not polluted by simulation noise.
9. Reading the results
	Field
	Interpretation

	Option value
	The Monte Carlo price.

	Standard error
	One standard deviation of the estimate. Roughly, the true value lies within about two standard errors of the price.

	Control-variate beta / correlation
	Variance-reduction diagnostics, shown when a control variate is used.

	Price without control variate
	The uncorrected estimate, for comparison.

	Resolved configuration
	Exactly how the service interpreted your request: models, wrapper order, jump flags, correlation dimension, effective parameters.


The configuration panel is the authoritative record of what was priced. If a result surprises you, check it before anything else — particularly wrapper order, lookback, barrier and the stochastic factor flags.
10. Worked recipes
10.1 European call (installation check)
Defaults throughout: S0 100, K 100, r 0.05, sigma 0.20, T 1, M 50, N 20000, seed 0. Evaluate option returns approximately 10.4932 with a standard error near 0.1037. This exact figure is a useful reference — it should reproduce on any machine.
10.2 American put
Exercise style AmericanOption, option type Put, regression degree 3, exercise points equal to M. The value must be at least the European put; the difference is the early-exercise premium.
10.3 European down-and-out call
Barrier: yes, DownAndOutBarrier, Up barrier 1e12, Down barrier 95, both rebates 0. The price should be below the plain vanilla call, and the gap widens as the barrier approaches the spot.
10.4 Native American lookback on a barrier
Exercise style LookBackAmericanOptionFixedStrike, lookback yes with LookbacksFixedStrike, barrier yes with DoubleKnockOutBarrier, Up 115, Down 85; S0 100, K 100, r 0.10, sigma 0.30, T 0.2, M 50, N 5000, seed 0, exercise points 50.
This returns 7.4989150273884. The running maximum enters the exercise decision while the barrier has already amended the paths — a genuinely nested early-exercise product.
10.5 Heston American call with correlation
Volatility model Heston with Gamma 0.10, Kappa 4.0, Theta 0.09. Two factors become active, so Studio asks for a 2 x 2 correlation matrix; upload a CSV containing 1,-0.5 on the first row and -0.5,1 on the second to introduce a leverage effect.
10.6 Arithmetic Asian with a geometric control
Underlying arithmetic Asian; enable the control variate with control underlying geometric Asian and the suggested Discrete geometric Asian analytical value. Compare the standard error with and without the control at the same N.
11. Reproducibility and good practice
1. Identical settings with the same seed give identical results — use this to compare configurations fairly.
1. Vary only one input at a time when investigating a difference.
1. Increase N until the standard error is small relative to the price before drawing conclusions.
1. Check convergence by repeating a valuation with two or three different seeds.
1. Record the resolved configuration alongside any number you intend to rely on.
12. Limits and known behaviour
1. Importance sampling and control variates are available for European exercise only.
1. Rolling-average Asian configuration is not exposed; the standard averaging convention applies.
1. Knock-in plus knock-out equals the unwrapped contract only when the barrier is the outermost wrapper. With a lookback outside the barrier, the barrier amends the paths first, so the identity does not hold — this is a property of the product, not an error.
1. Very large M × N grids can take minutes; reduce N for interactive work and raise it for final numbers.
1. Requests are processed one at a time, so a large job briefly delays the next one.
13. Errors
	Message
	Meaning

	HTTP 401
	Missing, invalid, revoked or over-quota licence key.

	HTTP 422
	A rejected setting — an invalid combination, a malformed correlation matrix, a short term-structure curve, or an unsupported variance-reduction structure. The message states the exact cause.

	HTTP 429
	Too many requests in one minute; pause and retry.

	Could not reach the service
	Network, proxy or firewall problem.


Studio shows the service's own message unchanged, so the text can be quoted directly to support.
14. Support
Contact Asteroid Belt Trading Company Limited with your company name, the Studio version, the request shown in the Request sent to price() panel, and the complete error message.
